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PUBLISHER'S NOTE 


Atia is a vast and magnificent land with a magnificent heri¬ 
tage of civilization and a diversity of cultural strands and 
traditions. Yet the Asiatic Society, since its inception in J784 
took op this broad canvas for its investigations under the 
scholarly leadership of its founder Sir William Jones. Dilating 
on this poim in the first annual discourse. Sir Jones declared, 
“if it be asked what are the intended objects of our enquires 
within these spacious limits, we answer MAN and NATURE, 
whatever is performed by the'one or produced by the other.’* 
These memorable words have since been paraphrased in the aims 
and objects of the Society as “The bounds of its investigation 
will be the geographical limits of Asia, and within these • limits 
its enquiries will be extended to whatever is performed by Man 
or produce d by Nature.” 


Sir William Jones had for his colleagues a band of enthusi¬ 
astic persons with scholarly bent of mind like Charles Wilkins, 
H. T. Colebrooke, William Chambers, H. H. Wilson, Sir John 
Shore. Jonathan Duncan and several others. Inspite of being 
stationed in Civil, Military and Judicial branches of administra¬ 
tion, they evinced keen and abiding interest in unfolding the 
hidden treasures of Oriental learning, and thus laid a solid 
foundation of the science of Indology or Orientology, to be 
more precne. These illustrious scholars, undettered by handi¬ 
caps, faithfully and zealously translated the objectives outlined 
by the founder in their literary and scientific tracts and 



dissertations that they presented at the forum of the Society that 
provided an exciting new dimension to Asian studies. Sir Jones 
contemplated to publish these fruits of researches by the scholar- 
members in annual volumes for wider appreciation by the 
academic world, and the first volume of “ASIATIC RESEAR¬ 
CHES’’ came out under his own editorship in 1788, three years 
after the foundation of the Society. Sir Jones was the editor 
for the first six years i,e. upto 1794. Fourteen more volumes 
were published under the auspices of the Society upto 1839. 


And now Cosmo Publications takes pride in bringing out 
this first authorised reprint of the “ASIATIC RESEARCHES’’ 
complete in 20 volumes. The wide range and variety of 
subjects dealt with in these volumes present a panoramic view 
of the civilization and culture of Asia in its different facets 
and in the different periods of history. There are no less than 
367 essays, some amply illustrated in the series of 20 volumes. 
An analysis of subjects with a select list of names of the contri¬ 
butors, given below, will enlighten readers about their worth. 
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SIVATHERIUM GIGANTEUM, 

A NEW FOSSIL RUMINANT GENUS 

FROM THE VALLEY OF THE MARKANDA, IN THE SIVA'LIK BRANCH 
OF THE SI B-IIIMALAVAN MOUNTAINS. 

By HUGH FALCONER, M. D. 

SutKriulf H^fHt B»lanieal Gmrdfn^ SdurunpuPf 
ANI> 

Caitain I>. T. CAUTLEY, 

Saperintendept, Dodb CViihiL 


Thk fossil which we arc about to dcsc-rilK; torins a new accession to 
extinct Zoology. This circumstance alone would give much interest to 
it. But in addition, the large size, surpassing the Rhinoceros; the family 
of Mammalia to which it belongs; and the forms of structure* which it 
exhibits; render the Sicalherium one of the most remsurkable of the past 
tenants of the globe, that have hitherto been detected in the more recent 
strata. 

Of the numerous fossil mammiferous genera discovered and established 
by {'I'viER, all were confined to the Pachydermuta. The species belonging 
to other families, have all their living representatives on the earth. Among 
the Ruminuntia, no remarkable deviation from existing types has hitherto 
l)cen discovered, the fossil lH*ing closely allied to living species. The 
isolated position, however, of the Giraffe and the Camelidie, made it 
probable, that certain genera have become extinct, which formed the 
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DESCRIPTION OF THE SIVATHERIUU. 


connecting links between those and the other genera of the ftmily, and farther 
between the Ruminantia and the Pachydermata. In the Sivatherium* we 
hare a ruminant of this description connecting the family with Uie 
Pachydermata, and at the same time so marked by individual peculiarities 
as to be without an analogue in its order. 

The fossil remain of the Sivatherium, from which our description is 
taken, is a remarkably perfect head. 'When discovered, it was fortunately 
so comjdetely enveloped by a mass of stone, that although it had long been 
exposed to be acted upon as a boulder in a water course, all the more 
important parts of structure had been preserved. The block,might have 
been passed over, but for an edging of the teeth in relief from it, Avbich 
gave promise of something additional concealed. After much labour, the 
hard crystalline covering of stone was so successfully removed, that the 
huge head now stands out with a couple of horns between the orbits, broken 
only near their tips, end the nasal bones projected in a free arch, high 
above the chafiron. All the molars on both sides of the jaw are present 
and singularly perfect. The only mutilation is at the vertex of the 


* We heve stmed tbe funil, Sivatkerium, from Siva, the Hindfi god, ond Siipiov 
ieUuM. The Sivilih or Snb-HimdlojrM nmge of hilli, ii eonsidered in the Hindu mytho* 
logy, nt the Mtiak or edge of the roof of Siva’s dwelling in the IJimdlafa, and hence they 
nre enlled the Siva-ala or Sth-sln, which by nn euy transition of sonnd became tbe 
SewdHk of the English. The fouii has been discovered in a tract which may be included in 
the SiwdUk aaage. and we have given the name of Sivatherium to it, to commemorate this 
remarkable formation so rich in new animals. . Another derivation of the name of the hills, as 
explained by the MakaU or High Priest at Dekru, is as follows: 

Sewdlik, a corruption of Sita-wibi, a name given to the tract of monntains between the 
Jumna and Ganges, from having been the residenoe of Iswara Siva and his son Gahb's, who 
under ibe form of an Elephant had chaige of the Westerly portion from tbe village of DidUi 
to the Jumna, which portion is also called p^e beisg in Hindi an Elephant. That 

portion Eastward from Didkli or between that village and Earidtedr is ealied Deodkar, from 
its being the espeeial residence of Jhota or Iswam Siva : the whole tract however between 
the Junuta and Ganges is ealied iSiea-als, or the habitation of Siva : unde der. SeuMk. 
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craniom where the plane of the occipital meets that of the brow: and 
at the muzzle which is truncated a little way in front of the first molar. 
The only parts which are still concealed, are a portion of the occipital, 
the zygomatic fosss on both sides, and the base of tlie cranium over the 
sphoenoid bone. 

The form of the head is so singular and grotesque that the first glance 
at it strikes one with surprise. The prominent features arc—1st, the great 
size approaching that of the Elephant; 2d, the immense developement and 
width of the cranium behind the orbits: 3d, the two divergent osseous 
cores for horns starting out from the brow Ijetween the orbits; 4th, the 
form and direction of the nasal bones, rising with great prominence out of 
the chafiron, and overhanging the external nostrils in a pointed arch: 
5th, the great massiveness, width and shortness of the lace forward from 
the orbits: 6th, the great angle at which the grinding plane of the 
molars deviates upweu-ds from tliat of the base of the skull. 

Viewed in lateral profile, the form and direction of the boms, and the 
rise and sweep in the bones of the nose, give a character to the head widely 
differing from that of any other animal. The nose looks something like 
that of the Rhinoceros : but the resemblance is deceptive, and only owing 
to the muzzle being truncated. Seen from in front, the head is somewhat 
wedge-shaped, the greatest width being at the vertex and thence gradually 
compressed towards the muzzle ; with contraction only at two points 
behind the orbits and under the malars. The zygomatic arches are almost 
concealed and nowise prominent: the brow is broad, and flat, and swelling 
laterally into two convexitives; the orbits are wide apart, and have the 
appearance of being thrown far forward, from the great production 
of the frontal upwards. There are no crests or ridges; the surface of the 
cranium is smooth, the lines are in curves, with no angularity. From the 
vertex to the root of the nose, the plane of the brow is in a straight line, 
with a slight rise between the horns. The accompanying drawings will at 
once give a better idea of the form than any description. 
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Nov in detail of individual parts; and to commence with the most 
important and characteristic, the teeth: 

Tliere are six molars on cither side of the upper jaw. The third of the 
scries, or last milk molar, has given place to the corresponding permanent 
tooth, the detrition of which and of the last molar is well advanced and 
indicates the animal to have been more; than adult. 

The teeth are in every respect those of a ruminant with some slight 
individual peculiarities. 

The three posterior or double molars an; composed of two jiortions or 
semi-cylinders, each of which incloses, when partially worn down, a double 
crescent of enamel the convexity of which is turned inwards. The last molar, 
as is normal in ruminants, has no additional complication, like that in the 
corresponding tooth of the lower jaw. The plane of grinding slopes from 
the outer margin inwards. The general fonn is exactly that of an ox or 
camel, on a large scale. The ridges of enamel arc unequally in relief, and 
tlw‘, hollows between thein unequally scoojx^d. Each semi-cylinder has 
its outer surface, in horizontal section, formed of three salient kinuklos, 
with two interinediate sinuses; and its inner siirtWe, of a simple arch or 
curve. But there are certain peculiarities by wliich tlie teeth dift’er from 
those of other niiiiinants. 

In r.orre8[)ondence with the shortness of jaw% the width of the teeth 
is much greater in pru]>ortion to the length than is usual in the family: 
the width of the tliird and fourth molars being to the length as 2.24 and 2.2 
to. 1.55 and l.tai inches, respectively : and the average width of the whole 
series being to the length as 2.13 to 1.70 inches. Their form is less prismatic : 
the Itasc of tlie shaft swelling out into a bulge or collar, from which the 
inner surftice, s1o]k:s outward as it rises; so that the coronal becomes some¬ 
what contracted: in the third molar, the width at tlie <-oroiial is 1.93, at 
the bulge of the shaft 2.24. The ridges and hollows on the outer surface 
descend less upon the shaft, and disappear uiton the bulge. There arc no 
accessary pillars on the furrow of junction at the timer side. The crescentic 
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plates of enamel have a character which distinguishes them from all known 
ruminants: the inner crescent, instead of sweeping in a nearly simple 
curve, runs zig-zag-wfise in large sinuous flexures, somewhat resembling 
tile form in the Elasmotherium. 

The three double molars differ from each other only in their rdative 
states of wearing. The antepenultimate, being most worn, has the 
crescentic plates less curved, more approximate and less distinct: the 
penultimate and last molars are less worn, and have the markings more 
distinct. 

The three anterior or simple molars have the usual form, which holds 
in Ruminantia, a single semi-cylinder, with but one jiair of crescents. The 
first one is much worn and partly mutilated: the second is more entire, 
having been a shorter time in use, and finely exhibits the flexuous curves 
in the sweep of the enamel of the inner crescent: the last one has the sim¬ 
ple form of the permanent tooth which replaces the last milk molar: it also 
shews the wavy form of the enamel. 

Regarding the position of the teeth in the jaw; the last four 
molars, viz. the three permanent and the last of replacement, run in a 
straight line, and on the opposite sides are parallel and equi-distant: 
the two anterior ones are suddenly directed inwards, so as to be a good 
deal approximated. If the two first molars were not thus inflected, the 
opposite lines of teeth would form exactly two sides of a square: the 
length of the line of teeth, and the intervals between the outer sur¬ 
faces of the four last molars, being almost ecpial, viz. 9.8 and 9.9 inches 
respectively. 

The plane of detrition of the whole series of molars from rear to front 
is not horizontal, but in a slight curve, and directed upwards at a consider¬ 
able angle with the base of the skull: so that when the head is placed, so 
as to rest upon th<- occipital condyles and the last molars a plane through 
these points is cut by a chord along the curve of detrition of the whole 

B 
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DESCRIPTION OF THE SITATBERIUM, 


series of molars at an angle of about 45*. This is one of the marked cha> 
racters about the head: 


DIMENSIONS OF THE TEETH. Length. Brenith. 

Inchei. hchu. 

Lut molar right tide,.. — 2.9S 

PoDiiltimate do. S.20 2.38 

AntrpeDQltimate do. 1.08 2.20 

Laat aimplomolar. IM 2,24 

Second do. do. . 1.70 1.00 

• 

Pint do. do. 1.70 1.00 

Outer Inner 
Surfaea, Surfaett. 

Inlernl between Uie aarfacea of laat molar,. 0.0 &.& 

Do. do. do. third molar. 8.8 5.6 

Do. do. do. aeoond do. 8.4 4.5 

Do. do. do. firat do. 8.4 3.3 

Space oecnpied by the line of molara 0.8 inchea. 


Bmeg of the Head and Face .—From the age of the animal to which 
the head had belonged, the bones had become anchylosed at their commis¬ 
sures, so that every trace of suture has disappeared, and their limits and 
connections are not distinguishable. 

The fronts is broad and fiat, and slightly concave at its upper half. 
It expands laterally into two considerable swellings at the vertex, and 
sweeps down to join the temporals in an ample curve; and with no angu¬ 
larity. It becomes narrower forwards, to behind the orbits; and then 
expands again in sending oflT an apophysis to join with the malar bone, 
and complete the posterior circuit of the orbit. The width of the bone 
where narrowest, behind the orbit, is very great, being 16.2 inches. Partly 
between and partly to the rear of the orbits, there arise by a broad base 
passing insentibly into the frontal two short thick conical processes. They 
taper rapidly to a point, a little way below which they are mutilated in 
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the fosril. They start so erect from the brow that their axis is perpen¬ 
dicular to their basement: and they divei^ at a considerable angle. From 
their base upwards they are free from any rugosities, their surface being 
smooth and even. They are evidently the osseous cores of two intra¬ 
orbital horns. From their position and size they form one of the most 
remarkable features in the head. The connections of the frontal are no¬ 
where distinguishable, no mark of a suture remaining. At the upper end 
of the bone the skull is fractured and the structure of the bone is exposed. 
The internal and outer plates are seen to be widely separated, and the 
interval to be occupied by large cells, formed by an expansion of the diploe 
into plates as in the Elephant. The interval exceeds 2^ inches in the 
occipital. On the left side of the frontal, the swelling at the vertex, has its 
upper lamina of bone removed, and the cast of the cells exhibits a surfaift 
of almond-shaped or oblong eminences with smooth hollows between. 

The temporal is greatly concealed by a quantity of the stony matrix, 
which has not been removed from the temporal fossa. No trace of the 
squamous suture remains to mark its limits and connection with the fron¬ 
tal. The inferior processes of the bone about the auditory foramen have 
been destroyed or are concealed by stone. The zygomatic process is long 
and runs forward to join the corresponding apophysis of the jugal bone, 
with little prominence or convexity. A line produced along it would pass 
in front, through the tuberosities of the maxillaries, and to the rear along 
the upper margin of the .occipital condyles. The process is stout and 
thick. Tlie temporal fossa is very long and rather shallow. It does not 
rise up high on the side of the cranium; it is overarched by the cylinder¬ 
like sides of the frontal bone. The position and form of the articulating 
surface with the lower jaw are concealed by stohe which has not been 
removed. 

There is nothing in the fossil to enable us to determine tlie form 
and limits of the parietal bones: the cranium being chiefly mutilated 
in the region which they occupy. But they appear to have had the 
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sane form and character as in the ox: to have been intimately united with 
the occipitals, and to have joined with the frontal at the upper angle 
of the skull. 

The form and characters of the occipital are very marked. It occu¬ 
pies a large space, having width proportioned to diat of the frontal, and 
considemble height. It is expanded laterally into two alse, which com¬ 
mence at the upper margin of the foramen magnum and proceed upwards 
and outwards. These alee are smooth, and are hollowed out downwards and 
outwards from near the condyles towards the mastoid region of the tem¬ 
poral. Their inner or axine margins proceed in a ridge arising from the 
border of the occipital foramen, diverging from each other nearly at right 
angles, and enclose a large triangular fossa into which they descend 
abruptly. This fossa, is chiefly occupied by stone in the fossil, but it does 
not appear shallow, and seems a modification of the same structure as in 
the Elephant. There is no appearance of an occipital crest or protulie- 
rance. -The bone is mutilated at the sides towards the junction with the 
temporals. Both here and at its upper fractured margin its structure is 
Been to be formed of large cells with the diploe expanded into plates, and 
the outer and inner laminae wide apart. This character is very marked 
at its upper margin, where its cells appear to join on witli tliose of the 
frontal. The condyles'are very large and fortunately very perfect in the 
fossil, the longest diameter of each is 4.4 inches, and the distance measured, 
across the foramen magnum, from their outer angles, is 7.4 inches : dimen- 
mons exceeding those of the Elephant. Their form is exactly as in the 
Ruminantia, viz. their outer surface composed of two convexities meeting 
at a rounded angle: one in the line of the long axis stretching obliquely 
backwards from the anterior border of the foramen magnum; on tlie other 
forwhrds and upwardjs from the posterior margin, their line of commissure 
being in the direction of the transverse diameter of the foramen. The lat¬ 
ter is also of large size, its antero-posterior diameter being 2.3 inches, and 
t\ie transverse dkmetcr 4.6 ineVtes. 'T\te\Mge fotmen 
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and condyles must entail a corresponding developement in the vertebrae, 
and modify the form of the neck and anterior extremities. 

The sphenoidal bone, and all the parts along the base of the skull from 
the occipital foramen to the palate are either removed or so concealed by 
stone as to give no characters for description. 

The part of the brow from which the nasal bones commence is not 
distinguishable. The suture connecting them with the trontal is com* 
plctely obliterated ; and it is not seen whether they run up into a sinus 
in that bone, or how they join on with it. Between the horns there is a 
rise in the brow, which sinks again a little forward. A short way in 
advance of a line connecting the anterior angles of the orbits, there is 
another rise in the brow. From this point, which may be considered their 
base, the nasal bones commence ascending from the plane of the brow, 
at a considerable angle. They are broad and well arched at' their base, 
and proceed forward witli a convex outline, getting rapidly narrower, to 
terminate in a point curved downwards, which overhangs the external 
nostrils. For a considerable part of their Icngtli tliey are joined to the 
maxillaries : but forwards from the point where they commence narrow¬ 
ing, their lower edge is free and separated from the maxillaries by a wide 
sinus : so that viewed in lateral profile their form very much resembles 
the upper mandible of a hawk, detached from Ae lower. Unluckily in 
the fossil, tlie anterior margins of the maxillaries are mutilated, so that 
the exact length of the nasal bone tliat was free from connection with them 
cannot be determined. As tlte fossil stands, about four inches of the lower 
edge of the nasals, measured along the curve, are free. Tlie same mutila¬ 
tion prevents its being seen how near the incisives approached the nasals, 
with which they do not appear to have been joined. This point is one of 
great importance, from Urn structure it implies in the soft parts about the 
nose. The height and form of the nasal bones, are the most remarkable 
feature in the head: viewed from above they are seen to taper rapidly from 
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a broad bate to a sharp point; and the vertical height of their most con' 
vex part above the brow at their base, is inches. 

The form of the maxillaries is strongly marked in two respects: 
1st, their shortness compared with their great width and depth: 2d, in the 
upward direction of the line of alveoli from .the last molar forwards, giving 
the appearance (with the licence of language intended to convey an idea 
of resemblance without implying more) as if the face had been pushed 
upwards to correspwd with the rise in the nasals ; or fixed on at an angle 
with the base of the cranium. The tendency to shortness of the jaw was 
observed in the dimensions of the teeth, the molam being compressed, and 
their width exceeding their length to an extent not usual in the Ruminan* 
Ua. The width apart, between the maxillaries, was noticed before; the 
interval, between the outer surfaces of the alveoli, equalling the space in 
length occupied by the line of molars. The cheek tuberosities are very 
large and prominent, their diameter at the base being 2 inches and the 
width of the jaw over them being 12.2 inches, whereas at the alveoli it is 
but 9.8 inches. They are situated over the third and fourth malan; and 
proceeding up firom them towards the malar, there is an indistinct ridge on 
the bone. The infra-orbitary foramen is of large size, its vertical diameter 
being IJ inch; it is {daced over the first molar as in the ox and deer tribe. 
The muzzle portion ef the bone is broken off at about 2.8 inches from the 
1st molar, from the alveolar margin of which, to the surface of the diastema, 
there is an abrupt sink of 1.7 inch. The muzzle is here contracted to 5.8 
iachee, and f(«wuvdaat the truncated part to about 4.1. The palatine arch 
is convex from rear to front, and concave across. No'trace of the palatine 
foramina remains, nor of the suture with the proper palatine bones. The 
sphoeno-pelatine apophyses and all back to the foramen magnum* are 


* With the exception of n portion of the builuy rtfioB, which reemblei that of the 
Rnminanta. 




A sew FOSSIL RUJfISANT GESUS. U 

either remored or concealed in stone. In front, the mutilation of the bone, 
at the muzzle, docs not allow it to be seen, how the incisive bones were 
connected with the muxillaries: but it appears that they did not reach so 
high on the mazillaries as the union of the latter with the nasals. Hie 
same cause has rendered obscure the connections of the maxiilaries with 
the nasals, and the depth and size of the nasal echancrure or sinus. 

The jugal bone is deep, massive and rather prominent. Its lower 
border falls off abruptly in a hollow descending on the maxiilaries: the 
upper enters largely into the formation of the orbit. The posterior orbital 
process unites with a corresponding apophysis of the frontal to complete the 
circuit of the orbit behind. The zygomatic apophysis is stout and thick, 
and rather flat. No part of the arch, either in the temporal or jugal 
portions is prominent: the interval between the most salient points beipg 
greatly less than the hind part of the cranium, and slightly less than tho 
width between the bodies of the jugals. 

The extent and form of the lachrymals, cannot be made out, as there 
is no trace of a suture remaining. Upon the fossil, the surface of the la*, 
chrymary region passes smoothly into that of the adjoining bones. Thme is 
no perforation of the lower and anterior margin of the orbit by lachrymary 
foramina, nor any hollow below it indicating an infra-orbital or lachrymary 
sinus. It may be also added, what was omitted before, that there is ne 
trace of a superciliary forameb upon the frontal. 

The orbits are placed far forwards, in consequence of tlie great pro¬ 
duction of the cranium upwards, and the shortness of the bones of the face. 
Tiieir position is also rather low, thmr centre being about 3.C inches below 
the plane of the brow. From a little injury done in chisseling off the stone, 
the form or circle of the different orbits does not exactly correspond. In 
the one of the left side, which is the more perfect, the long axis makes a 
small angle with that of the plane of the h’^w: the antero-posterior dia¬ 
meter is 3.3 inchra, and the vertical 2.7 incho). Tliere is no prominence 
or inequality in the rim of the orbits, as in the Ruminantia. The plane 
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of the rim is very oblique: the interval between the upper or frontal mar¬ 
gins of the two orbits being 12.2 inches, and that of the lower or molar 
margin 16.2 inches. 

•DIMEmiONS OF THE SKULL OF TEE SIVATHERIUM GIGANTEVM. 

Eng. laehu. Milret. 

Train the interior tnargin of the foraincn magnum to the ilreolni of lit molar, •• 18.85 .478 

Tram do. to tlio trancited extremity of tbo muzzle, . 20.0 4>208 

Tram do. to the posterior margin of tlie last molar,.. 10.3 .202 

Tram the tip of the nasals to the upper fractured margin of the cranium, . 18.0 .4508 

Tram do. do. to do. along tlio curve, . 19.0 .4822 

Pram do, do. along the curve, to where the nasal arch begins to rise from the 

brow. 7.8 .198 

Tram the latter point tu the fractured margin of tlie cranium,. 11.2 .284 

Trom the tip of the nasals to a chord across the tips of the horns, . 8.5 .216 

Trom the anterior angle, right orbit, to the first molar,.. 0.0 .251 

Trom the posterior do. do. tu Uie fractured margin of the cranium.12.1 .3075 

TVidth of cranium at the vertex (mutilation at left side restored), about. 22.0 .559 

Do. between the orbits, upper borders,.... 12.2 .3095 

J)o. do, lower borders,.. 16.2 .4108 

Do. behind the orbits at the contraclion of the frontal. 14.8 .3705 

Do. between the middle of the zygomatic arches. 10.4 .4188 

Do. between the bodies of the malar bones, ,... 18.83 .133 

Do. base of the skull behind the mastoid processes (mutilated on both sides,) .. 19.5 .198 

Do. between the check tuberosities of the maxillaries. 12.3 .3005 

Do. of muzzle portion of the maxillaries iu front of the first molar. 5.8 .149 

Do. of do. where truncated (partly restored,) . 4.1 .104 

Do. between the outer surfaces of the horns at their base,. 13.5 .313 

.Do. .. do. do fractured tips of ditto, . .. 13.05 .347 

Perpendicular from a chuni across tips of do. to the liraw, . 4.2 .185 

Depth from the convexity of the occipital condyles tu middle of frontal behind 

the horns,. 11.9 

Do from the body of the sphomoidal to do. between the horns, ... 9.94 

Do. from middle of Uie palate between the 3d and 4th molars do. at rout of the 

nasals,... 7.53 .192 

Do. from posterior surface last molar to extremity of Uic nasals,. 13.0 .331 

Do, from grinding surface penultimate molar to root of the nasals.. IU.3 .282 

Do. from the convexity near the tip of the nasals to the palatial surface in front 

of Oie first molar,... 'l-l 


* To facilitate comparison with the large animals described in Ciivicii's Ossemena 
Foioilet, the dimensions are also given in Trench measure. 
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Eng. fnekei. Mttnn. 

DcpUi fnm middle of dm de of the occipitel to the iwell at vertei of frontei, .. 8.98 .228 


So, from ioferiw meifin of the orbit to grinding inrface 6tb moier, . 7,3 .too 

So. from the grinding inrfeee let molar to edge of the palate in front of it, .... 2.8 .008 

Space firdn the anterior angle of orbit to tip of the naaali, . 10.2 .2883 

Antero-poaterior diameter left orbit,. 3.3 .084 

Vertical do. do. 2.7 .0685 

Antero-poaterior diameter of the foramen magnnm. 2.3 ,058 

Traniverae do. do.-. 3.8 .088 

Long diameter of each condyle, .. 4.4 .112 

Short or tranarerae do. of do. 2.4 .0003 


Interval between the eatemal anglea of do. meuored aoroaa the foramen, ...... 7.4 .188 

Among a quantity of bones collected in the neighbourhood of the spot 
in which the skull w'as found, there is a fragment of the lower jaw of a 
very large ruminant which we have no doubt belonged to the Sivatberium: 
and it is even not improbable that it came from the same individual v'ith 
the head described. It consists of the hind portion of the right jaw broken 
off at the anterior third of tlic last molar. The coronoid apophysis, the 
condyle, with the corresponding part of the ramus, and a portion of the 
angle are also removed. The two posterior thirds only, of the last molar, 
remain; the grinding surface partly mutilated, but safiicieutly distinct to 
show the crescentic plates of enamel, and prove that the tooth belonged to 
a ruminant. The outline of the jaw in vertical .section, is a compressed 
ellipse, and the outer surface more convex than the inner. The bone 
thins off, on the inner side towards the angle of the jaw, into a large and 
well marked muscular hollow : and running up from the latter, upon the 
ramus towards the foramen of the artery there is a well defined furrow, as 
in the Buminantia. The surface of the tooth is covered with very small 
rugosities, and striae, as in the upper molars of the head. It had been 
composed of three semi-cylinders, as is normal in the family, and the 
advanced state of its wearing proves the animal from which it proceeded 
to have been more than adult. 


D 
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The form and lelative proportions of the jaw agree very closely with 
those of the corresponding parts of a buffalo. The dimensions compared 
with those of the buffalo and camel are thus : 


Depth of the jaw from the alvbolus last molar, 

Sivalkerium. 

Buffalo. 
2.0A inch. 

Cimd. 
2.70 incL 

Greatest thickness of do. 


l.OS 

1.4 

Widtii of middle of last molar. 


0.64 

0,76 

Length of posterior 2-3d of do. 


0.0& 

1.15 


No known ruminant, fossil or existing, has a jaw of such large size; 
the average dimensions above given being more than double those of a 
Buffalo, which measured in length of head 19.2 inches (.IBbm^res); and 
exceeding those of the corresponding parts of the Rhinoceros. We have 
therefore no hesitation in referring the fragment to the Sivatherium 
Giganteum. 

The above comprises all that we know regarding the osteology of the 
head from an actual examination of the parts. We have not been so for¬ 
tunate hitherto, as to meet with any other remain, comprising the anterior 
part of the muzzle either of the upper or lower jaw.* We shall now pro¬ 
ceed to deduce the fonu of the deficient parts, and the structure of the 
head generally, to Uie extent tliat may be legitimately inferred, from the 
data of which we are in possession. 

Notwithstanding the', singularly perfect condition of the head, for an 
organic remain of such enormous size, we cannot but regret the mutilation 


* reMirad from Ciptaia Cauti.EY while tbia puper is in the press, that gen- 

tIemiB mentioDs the discovery of a portion of the skeleton of a Siratfacrittm in another part of 
the hills; iSee Journal At. Soc. Vel. JV. “ Daring my recent trip to the SimilUt sear the 
PinjAr valley, the field of Messrs. Baksb and Durams’s laboun, I regretted mneb my inabi¬ 
lity to obtain the dimensions of one of the most snperb fossils 1 snppose that ever was foand. 
It was unfortunately discovered and excavated by-a party of work people employed by a gen¬ 
tleman with whom I was imaciinsinted, and although I saw the fossil when in the rock, I wss 
prevented from getting the measurements afterwards, I'his specimen consisted of the femur 
and tibia, with the tarsal, metatarsal, and phalanges of our Sivatherium.” It is much to be 
regretted that such an oppurtnnity should have been lost of adding to the information aiready 
acquired of this new and gigantic Ruminant.—Sic. 
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at the muzzle and vertex, as it throvs a doubt upon some very interesting 
points of structure in the Sivatherium: Ist, the presence or absence of 
incisive and canine teeth in the tipper jaw, and their number and character 
if present; 2d, the number and extent of the bones which enter into the 
basis of the external nostrils; and 3d, the presence or absence of two honw 
on the vertmc, besides the two intra-orbital ones. 

Regarding the first point, we have nothing sufficient to guide us with 
certainty to a conclusion, as there are ruminants both with and without 
incisives mid canines in the upper jaw; and the Sivatherium differs most 
materially in structure from both sections. But there are two conditions 
of analogy which render it probable that there were no incisives. In all 
ruminants which have the molars in a contiguous and normal series, and 
which have horns on the brow, there are no incisive teeth. In the Camel 
and its congeners, where the anterior molars is unsyrametrical and separat¬ 
ed fix>m the rest of the series by an interval, incisives are present in tiie 
upper jaw. The Sivatherium had horns, and its molars were in a conti¬ 
guous serira: it is therefore probable that it had no incisives. Regarding 
tlic canines there is no clue to a conjecture, as there are species in tlie same 
genus of ruminants both with and without them. 2. The extent and 
connections of the incisive bones are points of great interest, from the kind 
of devclopement which they imply in the soft parts appended to them. 

In most of the horned ruminantia, the incisives run up by a narrow 
apophysis along the anterior margins of tlu maxillary bones, and join on 
to a portion of the sides of the nasals; so that the bony basis of the exter¬ 
nal nostrils is formed of but two pairs of bones, the nasals and the incisives. 
In the Camel, the apophyses of tlie incisives terminate upon the maxilla- 
ries without reaching the nasals, and there are three pairs of bon» to the 
external nostrils, the nasals, maxillaries and incisives. But neither in 
the horned ruminants, nor in tlie Camel and its congeners, do the bones of 
the nose rise out of the plane of the brow with any remarkable degree of 
saliency, nor are their lower margins free to any great extent towards the 
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apex. They are long alipa of bone, with nearly parallel edges, running 
between the upper borders of the maxillaries, and joined to the ascending 
process of the incisive bone, near their extremity, or connected only with 
the maxillaries ; but in neither case projecting so as to form any consider- 
able re-entering angle, or sinus, with these bones. 

In our fossil, the form and connections of the nasal bones, are very 
different. Instead of running forward in the same plane with the brow, 
they rise from it at a rounded angle of about ISO”, an amount of saliency 
without example among ruminants, and exceeding what holds in the Rhi- 
no<rero8. Tapir, and Palieotheriuni, the only herbivorous animals with this 
sort of structure. Instead of being in nearly parallel slips, they are broad, 
and well arched at their base, and (•onverg<; rapidly to a sharp tip w'hich is 
hooked downwards over-arebiug tin; external nostrils. Along a consider¬ 
able portion of their length they are unconnected with tlie adjoining bones, 
their lower margins Ittnng free and so wide apart from ilie inaxillaries, as 
to leave a gap or sinus of eoiisitbrable length and depth in the bony 
parifles of tlie nostrils. The exact extent lo which they are free, is un¬ 
luckily not sitowm in the fossil, as the anterior margin of llic maxillaries is 
imililated f>n both .sides, and the connection with (he incisives destroyed. 
But as the nasal bones shoot forw'ard beyond the mutilated edge of tlie 
maxillaries, this cireuir'slanct;, together with their w( II defined outline and 
symmetry on both sides of the fossil, and their rapid convergence to a point 
with some con^exily, leaves not a doubt that they were, free to a great 
extent and unconnected with the incisives. 

Now to determine llu' conditions in the flesliy parts, which the struc- 
tur(' in the bony parietes of the nostrils entails. 

The analogies an.' to he sought for intherumiuantiaand paehydermata. 

The reiiiurkahle salient y of the hones of the nose in the Sivatherium, 
has no parallel, in known ruminants, to guldens; and the connection of the 
nasals with the incisives, or the reversal, does not imply any important 
difference in structure in the family. In the Bovine section, the Ox and 
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the Buffalo have the nasals and mcuives connected: whereas they are 
Separate in the YAk* and Aurochs. In the Camel, they are also separate, 
and this animal has greater mobility in the upper lip than is found in other 
ruminants. 

In the Pachyderraata, both these conditions of structure are present 
and wanting, in different genera; and their presence or absence is accom* 
panied with very important differences in the form of tlie corresponding 
soft parts. It is therefore in this family that we are to look for an explana* 
nation of what is found in the Sivatherium. 

In the Elephant and Mastodon, the Tapir, Rhinoceros and Paleothe* 
rium there are tliree pairs of bones to the external nostrils; the nasals, the 
maxillaries and incisives.t In all these animals, the upper lip is highly 
developed, so as to be prehensile as in the Rhinoceros, or extended into a 
trunk as in the Elephant and Tapir; the amount of developement being 
accompanied with corresponding difference in the position and form of the 
nasal bones. In the Rhinoceros they are long and thick, extending to 
the point of the muzzle, and of great strength to support the horns of the 
animal: and the upper lip is broad, thick and very mobile, but little elon¬ 
gated. In the Elephant they are very short, and the incisives enormously 
developed for the insertion of the tusks, and tlie trunk is of great length. 
In the Tapir they are short and free except at the base, and projected high 
abuve the maxillaries ; and the structure is uccoinpaiiied by a well deve¬ 
loped trunk. In the other pachydermatous genera, there are but two 
pairs of bones to the external nostrils, the nasals and the im isives: the 
latter running up so as to join on m ith the fonner; and tlnr nasals, instead 
of being short and salient, with a sinus laterally between them and the 
maxillaries, are long and run forward united to tlie maxillaries, more or 
less resembling the nearly parallel slips of the Ruminantia. Of this genera 


* Cdtieb. Onemeni FoisUei, tome ir. p. 181. 
t Co visa. Ouemenf Fouilee, tone iii, p. 88. 
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tlM hone has the upper lip endowed with' considerable mobility; and the 
lower end of the nasab is at the same time free to a small extent. In all 
the other genera, there is nothing resembling a prehensile organ in the 
upper lip. 

In the Sivatherinm, the same kind of structure holds, as is found in 
the Pachydermata with trunks. Of these it most nearly resembles the Tapir. 
It diffen chiefly in the bones of the nose being larger and more salient 
from the Chafiron ; and in there being less width and depth to the naso¬ 
maxillary sinus, than the Tapir exhibits. But as the essential points of 
structure are alike in both, there is no doubt that the Sivathcrium was 
invested with a trunk like the Tapir. 

This conclusion is further borne out by other analogies although more 
indirect than that afforded by the nasal bones. 

Jst.—Tlie large size of the iufra-orbitary foramen. In the fossil the 
exact dimensions are indistinct, from the margin having been injured in tlic 
chisscling oflT of the matrix of stone: the vertical diameter we make out to 
be 1.2 inch, which perhaps may be somewhat greater than the truth: but 
any thing approaching this size, would indicate a large nerve for trans¬ 
mission and a highly developed condition of the upper lip. 

2d.—^The external plate of the bones of the cranium is widely separated 
from the inner, by an expansion of the diploe into vertical plates, forming 
large cells, as in the cranium of the Elephant: and the occipital is expanded 
laterally into alee, with a considerable hollow between, as in the Elephant. 
Both these conditions are modifications of structure, adapted for supplying 
an extensive surface for muscular attachment, and imply a thidt fleshy 
neck, with I'mited range of motion; and, in more remote sequence, goto 
prove the necessity of a trunk. 

3d.—^The very large size of the occipital condyles, which are greater 
both in proportion and in actual measurement Uinn those of the Elephant, 
tlie interval between their outer angles, taken across the occipital foramen, 
being 7.4 inches. The atlas, and the rest of the series of cervical vertebrae, 
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mnst have been of proportionate diameter to receive and sustain the con> 
dyles, and surrounded by a large mass of flesh. Both these circumstances 
would tend greatly to limit the range of motion of the head and neck. But 
to suit the herbivorous habits of the animal, it must have had some othei 
mode of reaching its food ; or the vertebrse must have been elongated in a 
ratio to their diameter sufficient to admit of free motion to the neck. In 
the latter case the neck must have been of great length, and to support it 
and the load of muscles about it, an immense developement would be requir¬ 
ed in the spinal apophysis of the dorsal vertebr®, and in the whole anterior 
extremity, with an unwieldy form of the body generally. It is therefore 
more probable that the vertebra; were condensed as in the Elephant, and 
the neck short and thick, admitting of limited motion to the head : circum¬ 
stances indirectly corroborating the existence of a trunk. 

4th. —^The face is short, broad and massive, to an extent not found in 
the Ruminantia, and somewhat resembling that of the Elephant, and suita¬ 
ble for the attachment of a trunk. 

Next with regard to the horns — 

There can be no doubt, that the two thick short and conical processes 
between the orbits, were the cores of horns, resembling those of the Bovine 
and Antilopine sections of the Ruminantia. They are smooth, and run 
evenly into the brow without any burr. The homy sheaths which 
they bore, must have been straight, thick, and not much elongat¬ 
ed. None of the bicomed Ruminantia have horns placed in the same 
way, exactly between and over the orbits: they have them more or 
less to the rear. The only ruminant which has horns similar in posi¬ 
tion is the four-homed Antelope* of Hindnst&n, which differs only 
in having its anterior pair of horns a little more in advance of 
the orbits, than occurs in the Sivatherium. The correspondence of the 


The Tttraeenu or Ant^ape Quadrieornii end Cktikara of eathors. 
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two at once suggests the question, “ had theSiTatherium also two additional 
horns on the vertex ?” The cranium in the fossil is mutilated across at the 
vertex, so as to deprive us of direct evidence on the point, but the following 
reasons render the supposition at least probable: 

Ist.—As above stated, in the bi-cavicomed Ruminantia the osseous cores 
are placed more or less to the rear of the orbits. 

2d.—In such known species as have four horns, the supplementary 
pair is between the orbits, and tlie normal pair well back upon the frontal. 

3d.—In the Bovine section of Ruminantia, the frontal is contracted 
behind the orbits, and upwards from the contraction it is expanded again 
into two swellings at the lateral angles of the vertex which run into the 
bases of t)ie osseous cores of the horns. This conformation does not exist 
in such of the Ruminantia as want horns or as have them approximated on 
the brow. It is present in the Sivatherium. 

On either supposition, the intra-orbitary horns are a remarkable fea¬ 
ture in the fossil: and if they were a solitary pair on the head, the struc¬ 
ture, from their position, would perhaps be more singular, than if there 
had been two additional horns behind. 

Now to estimate the length of the deficient portion of the muzzle, and 
the entire length of the head:— 

In most of the Ruminantia where the molars are in a contiguous unin¬ 
terrupted series, the interval from the first molar to the anterior border of 
the incisive bones is nearly equal to the space occupied by the molars; in 
some greater, in some a little less, and generally the latter. In other Rumi- 
naiitia such as the Camelidae, where 'the anterior molars are insymmetrical 
with the others, and separated from them by being placed in the middle of the 
diasteme this ratio does not hold; the space from tlie first molar to the mar¬ 
gin of the incisives being less than the line of molars. In tlie Sivatherium 
the molars arc in a contiguous series, and if on this analogy we deduce the 
length of the muzzle, we get nearly 10 inches for the space from the first 
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molar to the point of the incisives; and 28.85 inches for the vhole length 
of the head, from the border of the occipital foramen to the margin of the 
incisires; these dimensions may be a little excessive, but vre believe them 
not to be far out, as the muzzle would still be short for the width of the 
face, in a ruminant. 

The orbits next come to be considered. The size and position of the 
eye form a distinguishing feature between the Ruminantia and the Pachy- 
dermata. In the former it is large and full, in the latter smaller and sun¬ 
ken ; and the expression of the face is more heavy in consequence. In the 
Sivatherium the orbit is considerably smaller in proportion to the size of the 
head than in existing ruminants. It is also placed more forward in the face, 
and lower under the level of the brow. The rim is not raised and promi¬ 
nent as in the Ruminantia, and the plane of it is oblique; the interval be¬ 
tween the orbits at their upper margin being 19.2 inches, and at tlie lower 
10.2 inches. The longitudinal diameter exceeds the vertical in the ratio 
of 5 to 4 nearly, the long axis being nearly in a line from the n:iso-maxil- 
lary sinus across the hind limb of the zygomatic circle. From the above 
we infer that the eye was smaller and less prominent than in existing rumi¬ 
nants : and that the expression of the lh.ee was heavier and more ignoble, 
altliough less so than in Uie Pachydermata, excepting the horse; also that 
the direction of vision was considerably forwards as well as lateral, and that 
it was cut olf, towards the rear. 

This closes what we have been led to infer regarding the organs of tlie 
head. With respect to the rest of the skeleton, we have nothii^ to olfer, as 
we arc not at present possessed of any other remains which we can wiUi 
certainty refer to the Sivatherium.* Among a quantity of bonesf collected 
from tlie same neighbourhood with the head fossil, there are three singularly 


* See Note to page 17. Ssc. 

t We note here • very perfect eerricii Tertebn.of ■ Raminuit in oorponuHion, whidi nut 
hare belonged to an aiunal of proportiou eqnal to (hat of the Sivatlnriun, fant from certain 
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perfect specimens of the lover portions of the extremities of a large mmi- 
nant, belonging to three legs of one individual. They greatly exceed the 
ttze of tmy known rumitiant, and excepting the Sivatherium Giganteum, 
there is no other ascertained animal of the order, in our collection, of propor¬ 
tionate size to them. We forbear from further noticing them at present, as 
they appear small in comparison for our fossil: and besides, there are indi¬ 
cations in our collection, in teeth and other remains, of other large rumi¬ 
nants, different from the one we have described. 

The form of the vertebree and more especially of the carpi and tarsi, are 
points of great interest, to be ascertained; as we may expect modifications 
of the usual type adapted to the large size of the animal. From its bulk and 
armed head, few animals could be strong enough to contend with it, and we 
may expect that its extremities were constructed more to give support, than 
for rapidity of motion. But, in the rich harvest which we still hope to reap 
in the valleys of the Markanda, it is probable that specimens to illustrate 
the greater part of the osteology of the Sivatherium will at no very distant 
period be found. 

The structure of Uie teeth suggests an idea regarding the peculiarities of 
the herbivorous habits of the animal. In the description it was noticed that the 
inner central plate of enamel ran in a flexuous sweep, somewhat resembling 
what is seen in the Elasmotherium, an arrangement evidently intended to 
increase the grinding power of the teeth. It may hence be inferred, that 
the food of the Sivatherium was less herbaceous than that of existing 
homed rumiiumts, and derived from leaves and twigs: or that as in the 
horse, the food was more completely masticated, the digestive organs less 
complicated, the body less bulky, and the necessity of regurgitation from 
the stomach less marked than in the present Buminantia. 


obarMten, we ue inelined to inipeet that it ia allied to lome other gigantio ipeeiei of Ronii- 
aant, of the eziateace td which we hare already a tolerable certainty. Of the exiatenee of the 
Blk, and a apeoUs of Cameliiiae, LtSut Bizza of the Engineera haa ahewn » ample proof, 



IW. 









A TSSSf fOSSIL RVUnrAlfT GENUS. 


SS 


The foUowing dimenaioM contrasted with those of Uie Elephant sod 
Rhinocoros, will i^ord a tolerably accurate idea of the siae of the Siva* 
therium. They are characteristic although not numerous:— 


From nugin of fonmea mogoam to die fint moltr, 

Greiteit widtli of the eraniom,.. 

Do. do. of face between the malar bonea,.... 

Oreateat depth of the tkull,... 

Long diameter of die foramen magnnm, .. 

Short do. do, do... 


ihdiea l-bemed 


Bbphtmt. 

SivallUrivm. 

JUimowM. 

. 23.10 ineh. 1B.65 inch. 

24.0 ineh. 

38.0 

22.0 

13.06 

. 18.6 

18,02 

0.30 

. 17.80 

11.0 

11.06 

3.66 

3.8 

3.8 

3.4 

3.3 

1.6 


Arerage of the abore, 


15.08 1S.S8 io.n 


If the view which we have taken of the fossil be correct, the Sivathe* 
lium was a very remarkable animal, and it fills up an important blank in the 
interval between the Ruminantia and Pachydermata. That it was a rumi¬ 
nant, the teeth and horns most clearly establish; and the structure which 
we have inferred of the upper lip, the osteology of the face, and the size 
and position of the orbit, approximate it to the Pachydermata. The circum¬ 
stance of any thing approaching a proboscis is so abnormal for a ruminant, 
that at the first view, it might raise a doubt, regarding the correctness of 
the ordinal position assigned to the fossil: but when we inquire further, 
the difficulty ceases. 

In the Pachydermata, there are genera with a trunk,-and others with¬ 
out a trace of it. This organ is therefore not essential to he constitution 
of the order, but accidental to the size of the head, or habits of the animal 
in certain genera. Thus in the Elephant, nature has given a short neck 
to support the huge head, the enormous tusks and the large grinding 
apparatus of the animal; and by such an arrangement, the construction of 
the rest of the frame is saved from the disturbance which a long neck would 
have entailed. But as the lever of the head became shortened, some other 
method of reaching its food became necessary; and a trunk was appended to 
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the month. We have only to apply analogona condidona to a rnminant, and a 
trunk is equally required. In fact, the Camel exhibits a rudimentary form 
of this organ, under different circumstances. The upper lip is cleft; each 
of the divisions is separately moveable and extensible, so as to be an excellent 
organ of touch. 

The fossil was discovered near the Markanda river, in one of the 
small valleys which stretch between the Kyirda-diin and the valley of Pin- 
jbr in the SivUik or Sub-him^ayan belt of bills, associated with bones of 
the fossil Elephant, Mastodon, Rhinoceros, Hippopotamus, &c. So far as 
our researches yet go, the Sivatherium was not numerous. Compared with 
the Mastodon and Hippopotamus, (H. Siv&lensu, Nobis^ a new species 
characterized by having six incisors in either jaw) it was very rare. 


Northern Doib, September 15, 1835. 
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Bv Captain P. T. CAUTLEY, 

Suptrintmiat, DM Cmai. 


Of the skulb of the existing Crocodile from which the measorements 
accompanying this note hare been taken, one belongs to an animal 7 lieet 
long of which we have the pmfect ri^deton; and the other was stated by 
the person from whom it was procured, to hare belonged to an a nim al of 
12 feet: we have a correction howerer in the smaller specimen, which 
was carefully measured; and taking this as a type, the animals being of the 
same species (C. Biporeahu, Cuyier), a mean of four measurements gives 
us a length of 132.09 inches, or 11 feet .09 inches, for the latter. In fixing 
this specimen as belonging to an animal of 11 feet, we shall not therefore 
be far from the truth. 

There is so much difference in the few comparauve measurements that 
we hare been able to obtun of the fossil, with these two skulls, that it is 
hardly possible to take any proportion of the existing animal as a guide to 
that of the fossil: the measurements taken separatdy would in some cases 
reduce our fossil to that of an animal of 11 foet, with distinct ocular proof 

to the contrary; in others Uie fossil animal would be 17 feet long, which 

o 
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may probably be umewhere near the actual size: while an asaomption 
of SO feet would be extending the dimensions to their utmost limit, our 
estimate being guided by the proportions of die species now existing in our 
rivers. 

The fossils fiom which th^ measurements were taken, consist of two 
very perfect fragments; first, the anterior portion of the skull of a large and 
adult animat, the posterior part from the palatal sinus being wanting; in 
this the front of the lower jaw consisting of the left dental from the 1st to the 
8th tooth, and of the right from the let to the 4th is fixed—the fragments.of 
the upper and lower jaw being united : a point proving that some at lout 
of these remains were inhumed before the disintegration of the muscles and 
integument connecting them; and secondly, the posterior part of the skull, 
from the occipital to the front of the orbits, of an adult but of a smaller 
animal than the preceding. 

The 4th tooth in each side of the lower jaw being received into a 
groove into the upper—the form and size of the cranial foramina, together 
with those of the protuberances and indentations of the muzzle, place our 
fossil amofigst the true Crocodiles, the species being aUied to Cuviee’s 
Biporctttus, or the Crocodile, “ a deax arrites" now existing in these rivers. 

The following measurements will fiw:ilitate the reference to Cuvieb's 
Ossemens fossiles; and be perhaps of still further use in providing the 
means for general reference on points relating to the existmg Crocodile. 



Exitiatf CroeodiU. 

1 _ 


DiMnuMM of SkM—wffer jam— 
aviiicr of Ittlk SB. 

11 Foot long. 1 

7 Foot hog. 

routi. 

Awbes. 

ttelTOi. 

/aches. 1 

Mtifc$o 

/aches. 

Metrei. 

Length from point of ronnle to posterior oxtremi- 




0.288 



ty or Bergin of occipital condyle. 

Breadth on the temporal bones at the arlienlatiob 

aitbloirer jaw, .. 

Ditto between the most prominent points of the 

17.1 


11.3 


mom 

ll.S 

0.284 

8.7 

0.170 


mm 







alveoli of thelSth tooth.. 

8.1 

0.280 

6.0 



mm 

Ditto between ditto ditto 10th ditto,. 

0.7 


4.2 

‘ 0.107 

8.2 

0.234 

Ditto between ditto ditto 4th ditto. 

4.7 


2.7 


0.0 

0.162 

Length of intermaxillaries on antnre Mow,..., 

3.2 


2.46 


4.3 

0.108 

Ditto of maxillaries ditto,. 

3.U 

0.088 1 

2.4 


3.8 

0.088 
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EtitiUf CrfetdUi, 


JNmauimu CV—awi ayfar jmm-~ 

11 Blast iwy. 

7 Fttt iMf. 



22 

ihohat. 



9 

iMSik of pololioo Wool OB intBro bolow,. 

S.S5 

0.142 

m 





' X4. 

0.086 

1.76 

0.044 



EtlroBM bfoadtb oerai tbo pterygoid opoiAyoei 







of ophoBoid. 

7.a 

0.182 


0.112 



Leogib frote pmal of aiBiile to uterior of orbit 

11.S 

rszj 

El 

0.188 



Ditto ditto to ditto of iookryBwl boao. 

8.4 

0.211 


0.140 



firoodth of tbo fnntol bono ob itt jiiMtioB widi 








1.8 

0.048 

1.1 

0.027 



Ditto OB tbo pottorior firoBtaio at tboir junetioa 







with tboBMoUnd bonot. 

4M 

0.116 

&0 

0.078 



Loogtb of Mtemat Bootril or nuol oportaro,.. 

2.06 


1.40 

0.086 

8.1 

0.070 

BroMtb of ditto ditto,. 

1.7 


0.06 

0.024 

XO 

0.070 

Length of erotopbito forMniba or tboae bonndeil 







by the poater. frontal, naatoid and parietal 








1.3 


0.90 

0.023 



Breadth of ditto ditto ditto ditto. 

0.8 


0.70 

0.017 



Breadth of occipital condyle. 

1.8 

0032 


0.022 



Ditto of occipital foratnen. 

0.8 

m3 

0.70 

0.017 



Depth of ditto,... 

0.66 

0.018 

0.46 

0.012 



Diameter of 4th tooth upper jaw at ila alreolua, 

0.6 

0.130 

0.30 


1.0 

0.028 

Ditto 10th ditto ditto. 

0.86 

0.021 

0.43 

0.108 

1.16 

0,030 

Length from point of muaale to maxillary extra- 








7.06 

0.180 

4.8 

0.122 

7.8 

0.20 

Breadth of intermaxillariea on antore.; i. o. be- 







tween natal aperture and point of mnaale. 

1.7 

0.048 

1.1 

0.0S7 

M 

0.100 

Width between grooves on upper jaw for receiv- 







ing tbo 4th lower teeth, .. 

3.06 

0.10 

3.36 

0.060 

6.36 

0.130 

Lower jaw—n*mbtr of Itetk 30. 







Length from moule to posterior eitremitj of 







articular Inme, .. 

31.6 

0.648 

14.2 

0.88 



Extreme breadth at the articular ,bone. 

10.0 

0.264 

8.3 

0.18 



Broadth at the oval aperture formed by the junc- 







tien of the three bones,... 

11.7 

0.286 

7.1 

0.18 



Greatest depth of jaw, ... 

3.6 

rriTTi 

2.8 

0.068 



Length of symphisis. 

2.86 


1.8 

r 

3.0 

0.073 

Dep'lh of jaw between Sth and 8th tooth,. 

1.66 


0.0 




Length of oval aperture at the posterior extremi- 







ty of dental bone,.. 

1.86 


1.1 

0.027 



Depth of ditto ditto. 

1.10 


0.6 

0.126 



Distance lictween posterior extremity of oval 







aperture and posterior extremity of articular 







hone.. 

6.66 


4.0 

0.102 




From the sutures being oblitereted on the upper rugged surface of the 
fossil, the junction of the lachrymal and anterior frontal on the maxillary 
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bone is not obserrable, and aa this ia one of the pointa upon which the 
Cayman and Crocodile differ, it ia perhaps to be regretted that this mnirt 
remain at preaent doubtful; for although the characters above given dia* 
tinguiah the fos^ from the Cayman, the bluntneas of the muzzle and the 
proportions of the bones of the head do, in some respects, aaumilate it with 
the latter sub-genus. 

On the lower smooth sur&ce the sutures are well defined, and it is on 
this measurement that we observe the remarkable distinction between the 
existing and Uie fossil^animal: the 'shortness of the maxillary bones and 
the length of the intermaxillaries, including the nasal aperture, is a peculi¬ 
arity that will be observed in the table of measurements, the former 
( m a xill a r y) in the existing animal being to the latter (intermaxillary) as 
3.9 is to 3.2. In the fossil as 3.8 is to 4.3. The length of the maxillary 
bones on the lowCT' suture, or the space separating the palatine from the 
intermaxillaries, being rather greater in the existing animal of 11 feet than 
in the fossil. The comparative measurement from the point of the muzzle 
to the maxillary extremity of the palatine bone, together with those across 
the scull at the 10th and 4th teeth, will point out in a still clearer way 
the bluntness and breadth of the muzzle of - the fossil animal. By the ex¬ 
tension of the intermaxillaries and the great length of the connecting suture 
between the point of the muzzle and the nasal aperture, this aperture is 
thrown further back, so that a line drawn transversely through the grooves 
for receiving the 4th lower teeth, (which in the existing animal would cut 
the posterior extremity,) in the fossil, passes through the centre or rather 
in front of the centre of the nasal aperture. 

The akulls of the true Crocodile and Cayman differ in the following 
points. 1. That of the Ca]rman is leas oblong, shorter, and flidter at the 
muzzle. 2. The 4th tooth of the lower jaw enters into a hole in the upper, 
instead of a groove as in the true Crocodile. 3. Tliey differ in the number 
of teeth. 4 . The cranial foranuna bounded by the postmior, frontal, mas¬ 
toid and parietal bones, are smaller, and sometimes altogether wanting in 
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the Cayman. 6. The lachrymal an>i anterior frontal bones decend loader 
(he Crocodiles than in the Caymans. 6. In the Cayman a part of the 
vomer is visible in the palate between the maxillaries and intermaxillaries. 
7. The palatine bones advance more in the palate and are wider in front 
in the same animal. 8. The posterior nostrils are wider than they are long. 

With regard to the cranial foramina of the fossil, and their proportion 
relatively to the surrounding bones, we are enabled, by having in our pos¬ 
session a very perfect fragment of the occipital region and that‘portion of 
the skull bounded by the orbits, to give the comparative measurements 
here also; noting that this fossil is a portion of the skull of an animal of 
much smaller dimensions than that from which the former measurements 
were taken. 


i 

ExiUing Crocodile. 



11 Feet Umg, 

IQglQ^III 

Crocodile. 


l»ehe$. 

Mitru' 

/ncAet. 

Mitret, 

/nehea. 

1 

1 

Length of croUphile foramina. 


BBS 

0.0 

0.022 

i 

1.40 

0 030 

Breadth of ditto,... 

Breadth of the frontal bone on its junction with 


0.032 


0.017 

1.0 

0.080 

laehrjrmal,. 

Ditto on poiterior fronlaU at their junction with 
mutoid benei. 

1.S 

0.048 

1 

0.0S7 

2.1 

0.06S 

4.66 


1 3.0 

0.070 

4.86 

0.I2S 

Breadth of occipital condyle. 

1.3 



0.022 


0.031 

Ditto of occipital foramen,. 

0.0 



EHQ 


0.033 

Depth of ditto,.. 

mm 


1 0.46 1 

1 0.013 1 

mim 

0.016' 


It will be observed from the above that the fossil and the existing 
animal of 11 feet very closely correspond in dimensions, altliough the cro- 
taphite foramina are rather larger, and the width of the bones in their 
neighbouiiiood greater in the fossil than in the existing one. This propor¬ 
tional excess of breadth however, is not so striking as in the measurements 
of the muzzle before given; although it still bears us out in the general ex¬ 
panded dimensions of the fossil animal. 

Of the lower jaw the only comparative measurement Uiat our 
discoveries have enabled us to make, is of a small portion of the anterior 

H 
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«(treinity, shewing an extreme contraction andnarrowiMBSof theqrnphiiHS; 
that of the fossil being actually less than tibat of the wtisting n feet Cao' 
codile. The form of the suture is similar in each, and the itfemal process 
equally well defined. 

Further than from an inspection of the plates and description of the 
varieties of the Cayman and Crocodile, in the 5th volume of the Ossemens 
Fossiles, I am unacquainted with the form of any oth» head Uum that of 
the Crocodile which inhabits the Ganges and Jumna rivers in this part of 
India, and presume that I am correct in placing our existing animal 
amongst tlie Crocodiles “ a deux arr^tes.” The peculiarities of the skulls in 
my possession resemble those of this species, although there is a point 
relating to the ridges, which may as wdl be noted, more especially as the 
same feature is most prominently marked in tiie fossil, thereby assimi* 
lating our existing and fossil animal still closer to each other. 

The ridges (in C. Biporeaim) are described as “ proceeding from the 
“ anterior angle of the orbit and descending in almost a parallel line along 
“ the muzzle, and gradually disappearing.” In both the fossU and existing 
specimens now under description the above note applies distinctly, with 
this exception, that the ridges partially disappear at a point half way on 
the nasal bones, from whence they strike oiT in an oblique dhectkm right 
and left towards the alveoli of the lOth tooth, this oblique ridge shewing 
itself as prominently as that at the anterior ai^le of the orbit. 

There is a general resemblance between the fossil and the bead of the 
existing Crocodile which is striking. The rugosities and position of inequa> 
lities on the upper surface closely correspond; the cranial foramina, the 
number of teeth, the foramina in the upper intermaxillary bones for recmv* 
ing the two front teeth of the lower jaw, the grooves for the 4th teeth of 
the lower jaw, and the general form of the nasal aperture, are features 
similar in both. We may therefore fiurly conclude fn»n analogy that the 
Crocodile now found fossil in the upper strata of the SiviUks, is of a spe¬ 
cies closely allied to the present one, with the simple difference of possessing 
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greeter width in its proportiras; in which riew we must he satisfied with 
estaUishing it as a fossil Tarietjr of the C, Biporeatut of Covtaa and the 
C. Porotus of SCHMEIDEB. 

In taking the numencal proportion of the fossils already found as a 
guide to that of the animab existing on this tract previous to the upheave* 
ment of the line of country, it would appear that the Mastodon and 
Elephant were the most namerous. 2, Ruminants. 3, Hippopotamus of 
varieties, the largest of which with six incisors, He Simdeneu, is in the 
greatest proportion. 4, Crocodile, GhEui&), and Tortoise 5, Rhinoceros, Hog, 
and Horse. 6, Carnivora. 7, Fish. 

The remains of Saurian animals, although standing hi^ on this list, 
consist chiefly of Indents of the osseous plates of the neck, vertebrae, 
detached teeth, articulating extremities of bones of the arms and legs, ns 
well as other portions of the skeleton; witile portions of the head have been 
rarely found. Those referred to in this note are very perfect: others*are 
crushed and distorted; but the leading diflerences which have been advert¬ 
ed to, are fairly amrked in all those that have come under my observation. 

There appears to be a local disposition in the deposits of these remains 
as would be natural to expect on a varied surface of plain, forest, and 
marsh. The Mastodons, Elephants, &c., in great abundance at some points, 
give place to the Hippopotami and Saurian reptiles in othem. At many 
[daces tlie latter, with the Tortoise, are totally wanting; at others, as in a 
stratum of an impure marie attached to this upper series where fresh water 
dtoUs (chiefly like the uuio of the present day) were found in great 
abundance, nearly the whole of the remains accompanying them were those 
of the Crocodile and Ghari^l. In considering llie length of the fossil species 
we sec no signs of any thing beyond that of the animal now existing. 
The largest remain in our possession is a vertebra which is one third laigei 
tlian that figured in the London Geological Society’s Transactions amongst 
the Ava fossils, and described as the remain of an enormous animal: the 
vertebra abovementioned is either one of the dorsal or lumbar, but the 
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processes are broken and imperfect; the dimensions of the barrel or cylin* 
der are as follows: 


T%e BUMareinrnb of the 3rd iMmLor Verttbro of the 
exitiing Croeodikort ktre giwm. 

Esiiiing CrorodUe,\ 
7 foot hag. 

Fotkl. 

hrka. 

Mttni. 

hcht$. 

Mitri*. 

Extrrme length,. 

Breadth nnder trensrene apophyiit, taking a mean mea- 

1.4 

0.036 

4.0 

0.134 

lurement, .. 

0.06 

0.034 

3.6 

0.080 


Large as the -fossil may appear, the animal to which it belonged did 
not in all probability exceed 25 f«t in length—whereas the Gangetic 
Crocodile of the present day is said to arrive at the enormous length of 
30 feet, and in the pages of the Caicutta Joutruil, an animal of 28 feet 
long is recorded as having been killed by a gentleman of the Civil Service, 
(I believe) now residing in Calcutta. 


THE FOSSIL GHARIAL 

OF THE 

SIVALIK HILLa 


Amongst the numerous remains of the Crocodilidean Saurians which have 
been found in such abundance from the oolite up to the more recent strata, 
it would appear that the greatest proportion has been allied to the Gkariit* 
and that the existing Crocodile and Cayman have been almost without 


* Tbe Frsseli usde of vritinf thit word, GmtUl, tppoon to htre originated in a miiread* 
iogof the aasaiCMpt of eonio Mtaraliit; the raid e being nearly eimilar in form. Ae GkarM 
ie the eorreet natire name, there eeemi no reason fat perpetnating the niiiaomer.—-S bc. 
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tbeir prototypea. It it onljr in the atrata abore the chalk* at Montmartre, 
and the fresh water formation at Argenton where remains have been fonnd, 
which were considered by Cdvieb as appertaining to the latter subgenera; 
in these strata however the remains of animals of this description are scarce, 
and in those still more superficial abounding in the remains of the larger 
mammftliii, in Mastodons, Hippopotami, &c., where we might naturally 
expect to find the Crocodile, the remains of this family have hardly I 
believe been found at all. 

Of the fossil Crocodile brought by Crawfoed and Wallicm from Ava, 
and figured in the London Geolo^cal Society’s Transactions, the drawings 
shew a much nearer approach to the living congenera, than had, up to the 
period of that discovery, been found; and altliough we are unacquainted with 
the geoI(^ of the country from which they were brought, the new varieties of 
the Mastodons, which appear to be common both to the Siv&liks and the 
Irrawaddi deposits, may'establish an identity between the two formations. 

In the Siv4liks we have upheaved alluvium; or debris from the great 
Him&layas upheaved at a considerable angle; at those points especially be¬ 
tween the Jumna and Ganges rivers where the shingle and sand are the most 
developed, their appearance is similar to what we might imagine the beds of 
the present rivers to exhibit, were they to undergo a similar convulsion. The 
presence of the fossils has not been satisfactorily determined on the line 
between the Jumna and Ganges; those that have been already collected in 
such great abundance are from the prolongation of the same line between 
the Sutlej and the Jumna riven. Up to the present time they have gene¬ 
rally been collected from the slopes of the mountains, slips, watercourses, 
fcc. They have been dug out near the village of Deoni in the N4han Raja’s 
territory, but at this spot the position of the stratum from which they 
were excavated, was not satisfactorily determined. In the Ambwalla Pass 


* la Iha Loadoa city tb* nmaiai of aiilter tbo trao Croeodilt or CoyNoa wilb the coa* 
oaro-eoaToa rertebra an laid to baro beea fimad, Ibe opocieo allM to C. d mifMv o^, 
rido ParbioMa lat Ory. B«ak p. SSI, aad alio Ifao boad of aa Alli|alar ia tbo Loadoa olay 
of tbo Ua of Sbappey, fooad ia ISM 
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howerer we had the satisfaction of finding a large firagment of bone in sito, 
in a strotom ,of sand stone rock, in the face of a clifT, terminating one of 
those tortuous little streams that drain the steep slopes of the mountains 
into the main channel. The sand stone stintum in which this was found 
was inclined as usual in an angle of from 2* to 30*—and the position of 
the fossil was perhaps SOO feet from the bed of the mean river. In the 
present state of the enquiry this fact is interesting, for it appears that in the 
many slips that have been visited and most carefully examined, no fossils 
have been found actually in the rock, with the exception of the instances 
above mentkmed. The fossils are evidently not confined to the sand-stone; 
the clays and clayey conglomerates have their proportion also. 

Of the Crocodile of these strata I have attempted in the preceding 
section to shew as far as measurements and my limited means point out, 
that the main difierence between the fossil and the existing animal of the 
present rivers is in the breadth; a difference that might tend to an opinion 
of its being allied to the Cayman, did not other more distinct characters 
separate it at once from that sul^cnus. In the Gharidl now under review 
I am unable to recognize any difference from the living animal; and there 
are certain peculiarities about the external surface of the skull of the exist¬ 
ing Ohari/U, in slight indentations and rugosities, which are singularly 
coincident with the fossil. The following measurements are taken from two 
recent skulls, one of an animal 10 feet 5 inches long, and the other 8 feet 
8 inches long:—the measurements of the fossil, from a very perfect skull 
with the lieak broken off, which is evidently the remain of a large animal. 


Uppsa Jaw. 

Kumier of Tooth, 86. 


Exiotiuf 

GkarHI. 


Fouil 

(ihariiL 


1 8 Foot 8 toeioi lomg. 

hehtu 

Mdrti. 

/aeJker. 

Mitroo. 

hehn. 

Mitroo. 

Kxtremx Irnfsth from point of mu- 







nl« to outer margin of occipital 







eomlyir. 

22.7 

0.877 

10.8 

0.406 



Bresdtii on th« temporal bonei at 







the articnlalion will) lower jaw,.. 

6.2 

0.21 

0.6 

0.100 



Ditto on tlic 26lli tootb. 

4.3 

0.108 

3.4 

0.060 


o.ns 

Ditto on the 20th tooth,. 

1.08 

0.040 

1.8 

0.038 

1 1 
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ITmm J*w. 

Ntmbtr rf TtM, M. 

ExMimg GhmritL 

FeeeU 

Ghariil. 

10 Feet 5 iteehee tang. 

aFeet 8 /neheabng. 

Inehee. 

Jfflrea. 

Imehee. 

Mttree. 

faoAea. 

IKtrea. 

Length of intenBuiUery on ratare 







(below). 

6.1 


4.4 

0.111 



Ditto aesilleriee ditto. 

8.8 

0.323 

msm 

0.300 




4.8 


3.8 

0.080 



Ditto epbenoid do. to enterior mer- 







gin of foremen, .. 

1.66 

0.043 

1.4 

0.036 


CSiil 

Extreme brendtii on pterygoid apo- 







phyaie of ipbenoid,. 

6.3 

0.133 

4.16 

0.106 



Length from tip of muaale to ante- 








l6 4 

n.4ia 

iii.A 

0.360 



Ditto do. do. of lachrymal bona,.. 

14.4 

0.308 

13.3 

0.308 



Breadth of frontal between orbiu at 







the jnnotion with the anterior 







frontal, ... 

2.4 

0.080 

1.06 

0.040 


0.134 

Ditto of parietal bonea between cm- 







taphite foramina, . 

0.66 

0.014 

0.86 

0.018 


rxim 

Length of external noatril,. 

1.1 

0.027 

0.86 

0.031 



Breadth of ditto. 

OM 

0.022 

0.00 

0.016 



Length of erotaphite foramina, or 







tboM in rear of orbita, 

2.0 

0.051 

1.4 

0.036 

8.3 

0.083 

Breadth of ditto ditto.. 

3.16 

0.066 

1.0 

0.040 

8.8 

0.006 

Ditto of occipital condyle,. 


0.030 

0.86 

0.024 

3.6 

0.084 

Length of occipital foramen,. 


0.023 

0.80 

0.030 

Bl 

0.086 

Depth of ditto ditto, .. 


0.018 

0.46 

0.013 


0.033 

Length of palatal ainna,.. 


0.068 

3.36 

0.050 

4.8 

0.134 

Breadth of ditto,... 


0.036 

1.10 

0.046 

3.4 

6.000 

Length from point of muaale to an- 







terior extreme of palatine ainua. 

18.46 

0.418 

14.3 

0.881 



Length of upper table of cranium 







between the anterior margin of 







the orbita and the poaterior maa- 







toid apopbytii, ... 

6.8 

0.147 


0.120 

10.4 

0.384 

Breadth of ditto ditto ditto. 

8.0 

0.163 

mm 

0.130 

11.4 

0.388 

Lower Jaw. 







Nmwibart^ Teeth, 60. 








16.1 

0.884 

13.1 

0.333 



Ditto on prolongation to poaterior 







extreme of articular bone. 

10.7 

0.371 

8.3 

0.338 



Breadth on articular bonea,. 

8.8 

0.318 

6.8 

0.147 




miM 

0.070 

3.6 

0.064 



„ 16th ditto. 

ns 

0.040 

1.3 

0.033 



„ 3d .. 

1.66 

0.038 

1.3 

0.033 



„ 3d ditto. 


0.047 

1.8 

0.040 



,, lat ditto. 

1.4 

0.036 

1.3 

0.030 



Leng^ of oral bole at poaterior ex> 








1.36 

0.034 

1.3 

0.033 





0.0166 

0.46 

0013 



Ditto of jaw on thia oral bole, .. 


0.060 


0.038 



Ditto on the 16tb tooth, ........ 

1 0.0 

0.033 

HI 

0.017 
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NOTE ON THE FOSSIL OHAKIAL 


This foHil u water worn, and some of the projecting bones, especially 
of the sphenoid, aro mutilated at the extremities; but the general character 
of the head, and the form and position of the foramina. See. appear to cor¬ 
respond completely with that of the existing Gkaridl. 

There is no approach to any of the peculiarities pointed out by Cuviaa 
in the Caen and other fossils. On the upper surface we have, in the fronted, 
the same concarity between the orbits; the same form of the crotaphite 
foramina, with the parietal surface between them of the same comparative 
width; the posterior frontal separating the orbit from the crotaphite fora¬ 
mina corresponds; the form of the mastoid bones both in themselves and 
at their articulation with the apophysis of the os tympani, strictly agree 
with the existing GhariU of the present rivers.—The same may be said of 
the lateral and lower faces, in the external widening out of the pterygoid 
apophyses, in the situation of the hinder nasal fossa; the elevation of the 
orbital edge of the pyal; with the deep emargination, the form and propor¬ 
tions of the jug%l; with the temporal fossa, and the sharp elongated inter¬ 
nal procem of the squamous bone: the form of the palatine holes, and 
the relative situation of the teeth to these holes, are points all of which 
agree with the living animal 1 

The animal to which this fossil belonged was not quite 20 feet long— 
the complete head from the tip of the muzzle to the posterior margin of the 
occipital condyle being about 47 inches. The measurements which I have 
made of the existing Ghariil shew the proportion of the head to the length 
of animal as 1 to 5. 

The following measurements of another fragment, consisting of the 
anterior extremity of the beak or muzzle of the upper jaw will stUl further 
go to establish the resemblance. 



Eating Aniaial. 

Fai$iL 

10 Fut'i Intkti long. 

a Fat 8 hdm Umg. 

Hehet. 

lUltret. 

Jucha. 

MItm. 

Imcket. 

JUtlm. 

Len^ of intoimuLilUry on niare 

Brstdthon OtlilMfii,. 

Ditto If «««o»o ••••«• 

Ditto 9d «••••• ***••■ 

Ditto •••••#•••••• 

DeptlkonOthtootb, .. 

6.11 

1.66 

S.00 

3.ao 

0.70 

0.B0 

O.ISO 

0.036 

0.060 

0.066 

0.017 

0.09S 

n 

0.111 

0.031 

0.040 

0.040 

0.016 

0.0)7 

8.30 

S.70 

3.40 
4.00 

1.40 
1.40 
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The above is the remain of a smaller animal than the former one, 
shewing the alveoli and some of the teeth, as far back as the 10th, on each 
side of the mazillaries. A more perfect resemblance to the living uni mql 
than this conld not well be conceived; and it moreover establishes, in the 
absence of a connected beak and skull, that the fossil animal had pre¬ 
cisely the same number of teeth with the living species. Tlie suture con¬ 
necting the intermaxiilaries with the maxillaries is fortunately strongly 
marked in the fossil; the posterior point of the suture occurring opposite 
the 9th tooth, exactly as it does in the existing animal. The teeth, the form 
of anterior extremity of irftzzle, the outer nasal aperture, with the lower 
indentations, correspond 11 every way; and, to descend still further to 
minutiffi, at the commencement of the suture connecting the inteimaxil- 
larics and maxillaries, at a point in the former bone immediately in front 
of the (Ith tooth is a small hollow or indentation : this hollow exists in the 
same situation and bears the same form in our fossil Gkari&l. ■ 

Of the lower jaw we have only an imperfect fitment of the two 
branches connected at the commencement of the symphisis:—from the 
extreme hardness of the crystalline rock in which it is imbedded, we are 
unable to see further than that the angle of these branches corresponds with 
the existing animal, a point however which is proved by the fragments of 
skull which ore in our possession, and which, imperfect as they are at the 
muzzle extremity, shew distinctly the commencement of that tapering form 
which is peculiar to the Ghari&l of the present riven. 

In volume 5, of the Ossemens Fossils, Covieb, in recapitulating the 
peculiarities and differences between the Crocodiles and Gharidb, says ol 
the latter “ Les ptcrygoidiens forment au dessus des palatine des espf'ces 
“ de grosses vessies renfl6es et oyales de la grosseur d’un «uf dc poule, 
“ au lieu d'une simple voute cylindrique comme dans les Crocodiles et les 
“ Caimans, &c.," and then “ Je n’ai point observe cette vessic dqns Ic 
“ petit Gaviil, mais je suppose d'aubutt plus qu elle est im nroduit de I’age 

K 
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“ que, les vieux Crocodiles des Indes, cet cndroit est beaucoup plus 
“ renfl4 que dans les jeunes.” 

These demi-cylindrical swellings are highly developed in the 10 feet 
6 inches specimen of which the measurements have been given ; whereas in 
the smaller and younger animal measuring 8 feet 8 inches, there is no 
appearance of them ; the sphenoid portion lying under the palatine and 
extending up to the anterior frontal's apophysis, in a flat uninflated lami¬ 
nated bone. From the little difiercnce that exists between the bones of the 
Ghari&l and of the Crocodile, we are unable to separate the remains ofnne 
from those of the other ; a great quantity have been found, teeth, osseous 
plates, ribs, vertebra?, &c., the latter, having the concavo-convex body, 
and the sacral vertebra?, with their transverse processes compressed and 
cylindrical, agree in every respect with the existing animal. 

Northern DoAb, October 1, 1835. 


PUtei II. ud III,, litliDgnphed ittbnqoenUy to the printing of the nbove draeription, 
illufinte the Author’i obierTetioni on the compnrieoD of the foui) with the exiitiog epeciee of 
Croeodilt and Gkariil. The neceuiry explanation* are given on the Platea. Sic. 
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From the abundant remains of this genus that have been procured from 
the Sivdliks, and particularly the perfect specimens now in our own pos¬ 
session, we are at no loss in recognizing the characters which distinguish 
the Sivalik species so remarkably not only from the existing Hippopotamus 
of Africa, but also from the fossil species hitherto found and described. 

The great point of peculiarity is, that the Siv&lik fossil has six insi- 
sors of a character peculiar to itself, independent of the form of cranium 
which differs very materially from other varieties. The numerous frag¬ 
ments in our collection enable the proportions of the bones of the head 
and face to be very tolerably ascertained; and these, added to three nearly 
entire skulls, one of which is that of an animal just approaching adult, 
and the other two of a more advanced age, are so perfect as to leave 
no doubt of the characteristic distinctimu of one or more new species. 


40 note on the fossil hippopotamus 

To the fossil variety now to be described, we propose the name SM- 
lensit, a name so far applicable as attaching it to its locality and com¬ 
memorating the region in which its remains have been scattered in such 
profusion. 

In the African Hippopotamus figured by Cuvier and so fully described 
in the first volume of the Ossemens Fossiles, we find the incisors consisting of 
four slightly curved teeth in the upper, and in the lower jaw four straight 
teeth projecting forwards at an obtuse angle with the plane of the grinding 
surface, the two centre ones being of considerably larger proportions than the 
others, and being formidable weapons either for tearing the roots and weeds 
from which the animal derives its nourishment or for defence. In the 
fossil Hippopotamus before us these large and powerful teeth are replaced 
by others of a smaller size but in a greater number, there being no less 
than six, those in the upper jaw being slightly curved downwards, and 
tliose in the lower projecting forwards; the diameter of these teeth, which 
are cylinders with truncated ends, is less in the upper than in the lower 
jaw, and the centrical teeth may be considered as being in some degree 
larger than those on the right and left. When wc advert to the' uses to 
which the incisive teeth of this unwieldy animal are applied, the means 
of tearing up the food, and the sieve to cleanse that food afterwardswo 
see in this form of tooth, and this arrangement of the muzzle an adapta¬ 
tion to the wants as perfect as, although for defence less powerful than, in 
the existing sp^ies. With the six incisors our fossil animal has the canine 
teeth of the upper jaw with a uniform outline in transverse section, whilst 


* Vide Xaacef .‘-"Prof. Grant’i lectHra , 
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that of tlic Jowsrjaw is pyriform or pear shaped. The molars resemble 
those of the existing species, and are numerically the same, the first milk 
or deciduous tooth vhich, as in the Horse, falls and is not again replaced, 
is here also conspicuous. 

In proceeding to a comparison betveen the fossil head and that of the 
Cape Hippopotamus, we are at once struck with the position of the orbit 
of the Siv&lik fossil. Viewing it in profile, the orbit is considerably more 
advanced and the general contour of the head thereby modified;—taking 
a measurement from the posterior extremity of tlie occipital condyle, to the 
anterior ridge of the orbit, and from that point to the front of the muzzle, 
we have in the existing animal a proportion of 3 to 5 and in the fossil 
9 to 13^, giving to the orbit of the latter a more centrical position on the 
face; this peculiarity leads to the muzzle and the zygomatic arch being 
separated by a hollow much more abrupt and much shorter on its antero* 
posterior line than in the Cape Hippopotamus. The anterior termination 
of the zygomatic arch on the malar angle is more acute, and tlie general 
form of tills arch more prominent. The temporal fossae are longer, and 
the temporal apophysis in its descent to join the malar bone is slightly 
inclined forwards, placing the posterior angle of the zygomatic arch in a 
more advanced position and more in front of the occipital surface than in 
the existing animal. The occipital crest is also more elevated, and the 
general appearance differs, owing to this position of the orbit; which, as 
will be naturally concluded, leads to a difierent proportion in the bones of 
the head; those of the cranium being lengthened, whilst rfiose of the face 
are shortened in proportion respectively. In the suture separating the 
temporal apophysis from the jugal, we sec the same direction and in'-'ina- 
tion as in the existing animal. 

h 



42 


NOTE ON THE FOSSIL HIPPOPOTAMUS 


We will here introduce the table of measurements in juxtaposition 
with Cuvieb's of the.Hippopotamus of the Cape, and of the European fossil. 



Exiitiog 

ffippopetomiu. 


Foml Hipipopotamui. 


Dmeiuiaiu of Skutt. 

Africa. 

Europe, j 

Sitilik Ist. 

SioUik 2(1. 


laehei. 

Mtlrn. 

hchet. 

Mhrei! 

^Inehet.' 

1 

Milret. 



LangUi from Uie posterior surface 
of oceipitel coudjrle to the al- 
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0 0 « 0 


• 0 0 0 

1 

• «o. i 

i 

• « • • 


j 

22.0 

■ 

Length from the upper margin of | 
one orbit to the other, to the i 

.. 

Ditto greatest width of aygomatic 
arches. 

0.85 

.240 

11.85 

.300 

• nee 

a s a • 

12.4 

.316 

15.75 

.400 

17.7 

1 

.450 

a • a a 

a a a a . 

14.4 

.388 

Width of bead orer the suborhi- 
tarr foramen. 

4.75 

.120 

5.7 

.145 , 

3.75 

.05 

4.34 

.110 

BeigUn of ditto ditto from the 
border of alreoii,..... 

5.1 

.130 

0.3 

.100 

1 

4.43 

.114 

1 

5.3 

.134 

Distance of posterior extremity 
lygomatio apophysis of malar 
from aaborbita^ foramen,.... 

10.85 

.270 

13.4 

.310 

a a a e i 

a a a a 

11.25 

.285 

From ditto to die middle, of occi¬ 
pital crest... 

10.25 

1 .280 

12.0 

.320 

■■ 

a a 1 a | 

10.25 

.200 

.Antero posterior diameter of or¬ 
bits, .. 

2.8 

.070 

3.55 

.000 , 

1 

2.30 

.0.58 

2.83 

.007 

Greatest interral between inner 
aide of aygomatic arch and snr- 

face of cranium. . . 

Height of head from posterior 
border oceipitel foramen to top 
of ooeipitsi crest,. 

6.1 

.130 

5.1 

.130 



3.8 

.006 


.140 

7.5 

.100 

5.7 

.144 

8.8 

.173 

Width of head between inferior 

angles of oeeipital erects . 

Length of oceipitel foramen . 

n.o 

.280 

12.0 

.325 

8.8 

.224 

6.7 

.248 

2.0 

.050 

2.0 

Mira 


.0.50 

2.48 

.082 

Width of ditto . 

1.0 

fiiM 

1.8 

.040 

■11 

.032 

1.5 

.038 

Length of line of molars, . 

10.25 

.260 

11.85 

.300 

10.5 

2.06 

0.48 

.240 

Distance between alveolae of Brst 
molar and canine . 

4.3 , 

.110 

\ 

C.7 

.170 



1.4 

.035 

From summit of occipital ereat to 
alveolus of middle ineisives, .. 

26.2 

.840 

20.0 

.700 



23.16 

.588 

From ditto to anterior margin of 
orbit,.... ... 


m 

• Owe 



2.28 

10.2 

.250 

Fnun anterior margin of orbit to 
alvaUi of middle incisive. 

mm 


• •no 

mm 

■ll 


12.4 

.314 

VerticM diameter of orbits,^.... 
Interval between alveolus o'f first 
or deciduous molar and middle 
incisors, .. 

mu 

mu 

• 0 • e 


3.4 


2.3 

.068 

iiirs 

.170 

8.3 

.210 

■I 

m 

3.8 

.000 

W idlb of oraaium in rear of the 
frontal angle.. 

Hi 

Ifll 

.... 

m 

B 

IQ 

B 

.112 
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The SWilik foesU noted as No. 1 is a perfect skull with the eiception 
of the incisive bones, and fortunately exhibits the sutures on the upper 
surface ; a second specimen consisting of the occipital and parietal regions 
with the frontal as far forward as the front of the orbits ; and a third frag¬ 
ment consisting of the incisive bones and teeth with the anterior extremity 
of the nasals and maxillaries, are those from which we draw a comparison 
on the bones on the upper and lower surface, and on the form and position of 
the molars. 

On the upper surface of the fossil the chaffron instead of running in a 
flat line slightly concave as in the existing animal, is considerably depressed 
in the region between the orbits, the superior ridges of which are elevated in 
proportion, and stand considerably forward on the cranium. From the remarks 
on the elongated form of the temporal fossa it may be hardly necessary to 
advert to the similar extension of the sagittal crest, which is proportionally 
longer, and more marked, with a greater elevation at its junction with the 
oixipital. The broken and fractured boundaries of the nasal aperture in all 
our specimens of skulls, will not admit of our measurements extending to that 
point, but we are able from a fragment above referred to, containing the 
incisive bones and nasal aperture, to note, that the nasal bones are advanc¬ 
ed as far forward as those in the living animal, so that a straight line touches 
their anterior extremities drawn from the front of the canine alveolus on one 
. ide to that on the other. The nasal bones do not expand so much towards 
the rear as in the existing Hippopotamus, and that part connected wiUi the 
frontal is more blunt and rounded; the distance between the nasal bone and 
the orbit and the lachrymal j uncturc is comparatively larger. The lacrymals 
descend upon the jugal much tlie same as in the existing animal, but they 
appear to advance considerably more forward on the face, the anterior extre¬ 
mity in conjunction with the nasal and maxillary being exactly over the 
last vicarious molar, whereas that figured by Cuviee represents this point as 
over the second true molar. The suborbitary formnen is also more advanced 
and the hollow in which it is situated, formed by the bulge of the jugal and 
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canine alveolus, is as ve before remarked more abrupt. The figure of the 
muzzle is very similar to the African variety, with a modification in the 
form of the incisives adapted to the particular form of the teeth. The width 
of the muzzle is comparatively greater, but the separation of the whole into 
four bluff swellings with the spaces intervening for the incisive suture, is a 
point which has a dlose resemblance in the existing animal. 

The frontal angle is more acute in the fossil; the coronal crest runs more 
obliquely backwards, and the antero-posterior length of the frontal is twice 
as much as in the African. From the rounded form of the nasal suture in its 
contact with this bone, the anterior part of the frontal forms a tongue bound¬ 
ed by the lachrymal in front and by the nasal and orbit on the two sid(». 
From the depth of the temporal fossa, as in the existing animal, the width of 
the cranium is somewhat less than that of the muzzle over the suborbitary 
foramina, and the interval between the inner side of the zygomatic arch and 
the surface of the cranium is somewhat less than tlie width of the cranium. 

On the lower surface we are unfortunately not so well provided with 
sutures to guide us in our compmative dimensions; for, with the exception 
of those between the lines of molars which are in themselves not very dis¬ 
tinct, there are none whatever. The position of the bones in rear of the 
palatal sinus appears to correspond with that of the existing animal, although 
the relative dimensions and proportions will, it is supposed, be modified by 
the peculiarities described in the upper surface, and dependent on the 
lengthened form of this region. The basillory mastoid apophyses, and the 
slightly concave surface of the glenoid cavity, appear to resemble those of 
the Cape Hippopotamus; this latter cavity is more in rear of the most salient 
projection of the zygomatic arches than in the living animal. In the form 
and position of the molars the only remark that may be made is on the non- 
parailellsm of the lines Cuvier describes those of the Cape Hippopotamus 
as parallel but slightly curving.outwards towards the front (un peu ecart£es 
en avant); we see some difference in our different specimens, but in all, there 
is a curving outwards both in front and rear, the middle of the palate being the 
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most contracted. This curving outwards is most shewn towuds the front 
where the lines of molars appear to attempt a paralleUsm with the outer line 
of the maxillary bone, instead of running parallel to each other. The space 
between the most advanced molar and the canine is very much smaller in 
the fossil than in the existing animal, a point that may depend perhaps on 
the substitution of the six small incisors requiring but small alveoli, for the 
large ones (especially the two centrical) require a much larger surface and 
a much greater depth to admit of their being securely fixed. The palate 
is, as in the living animal, marked by a deep fissure in front, between the 
incisive bones; and the suture appears similar ; but this is not very dis¬ 
tinct in the fragment from which we draw our comparisons; the two incisive 
holes are very distinct, but those referred to by Cuvieb as commencing on 
the edge of the maxillariffl in a small channel and terminating on the inci- 
sives by another hole, are not so distinctly marked, although it is by no 
means improbable that in clearing the fossil which is imbedded in a hard 
and crystalline sandstone, the two boles have been made into one; we 
have before noted the fissure separating the incisive hones, and those (not so 
strongly marked but equally open outwardly) of the junction b^ween the 
incisives and maxillaries, or that space between the canine and the third 
incisive. The extremity of the muzzle in front of the two canines, forms part 
of a circle ; if this segment be divided into seven equal parts, and one part 
given to each echancrure (of which there are three), and two parts to each of 
the incisive bones containing the alveoli of the incisors ; a tolerable idea 
of the proportions of this region will be obtained. The incisors <rf the upper 
jaw as before remarked are in diam^er smaller than those of the lowmr; 
they project but slightly from the alveoli, are directed downward^ and 
obliquely truncated on their internal faces. 

It now merely remains with us to compare the occipital face with that 
of the African animal which may be best done by a reference to our table of 
measurements. We note however the great diflference in the proportions in 
breadth to height, which in the above animal are as 2 to 1, whereas in the 

H 
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Siviltk foani the proporUon is as 3 to 2, shewing as washefore remarked an 
increased height of the occipital crest.—^To proceed tberetbre to the lower 

jaw: 

In comparing the lower jaw with that of the existing animal, indepen¬ 
dently of the additional incisors, we have a marked difference and distinction 
in the form of the ramus, the enormous descending process of which is if 
any thing more extraragantly developed. This strange appendage peculiar 
to the genus, and formed for the attachment of the masseter and temporal 
muscles is here of a form less tapering and more deep and massiVe in its 
proportions than in tiie existing animal; the posterior margin is more round 
and the anterior, or that descending from the base of the maxillary bone, 
which in the existing animal is curved and pointed forwalds, is here blunt 
aiid unmarked by any peculiarity of form. Thif: angle is inclined outwards, 
and the outer surface is as depressed for the reception of the muscles as that 
of the living Hippopotamus. We observe no increase of height in the 
eoronoid process, but it differs from the living animal in not being projected 
so much forward. There appears to be no difference in the condyles nor in 
their position with reference to the form of the jaw; Uielineof the grinding 
surface (the specimen from which we draw this description is a lower jaw 
joined at the symphisis, and only broken at the posterior extremities) is 
inclined to the outwardly curved direction, described as a peculiarity in the 
upper surface : Ute teeth do not appear to differ from those of the animal 
now living, but the space between the front molar and the canine is, 
as in the upper jaw, more contracted. The canines protrude from the 
alveoli considerably, in a curve slightly inclined backwards at the point, 
which is obliquely truncated on the internal surface, from the root or point 
where it leaves the alveolus to the tip. The space for the incisors and the 
incisive teeth themselves differ as was before remarked, from the existing 
animal, the large central incisors of which are here replaced by much 
smaller ones. The number of incisors in the fossil is six, of nearly equal 
dimensionB, cylindrmal, inclined outwards at an obtuse angle to the ]dane 
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of the grinding sur&ce, and sharply truncated at the internal side at the 
point. In taking the dimensions of the incisive teeth of the upper and 
lower jaw from two specimens of »Hii1t animals we find their proportions 
as follows 

litrhtt, lUtirn. 


Diunetor of incinor—npper jaw,. 0,0 0.022 

Ditto ditto—lower ditto,... 0.7 0.018 


If there is any fixed difference in the size of the tectli of each jaw, it 
exists in the second incisor being a little less than the others. It may be 
necessary to note here with regard to the number of molars in the lower 
jaw, that amongst the great number of specimens before us of animals of 
all ages, we see no mark or vestige of the first milk tooth, or that which, as 
was mentioned before, fails and is not replaced; and tlie space between the 
' adjacent molar and the canine is so contracted as hardly to admit of room 
for another tooth ; but as tiiis tooth exists in the upper jaw in every speci¬ 
men in our possession, we may infer that its non-presence in the lower jaw 
is accidental. In viewing the lower jaw in profile, we see that the anterior 
angle below the canines is somewhat more abrupt, and more inclined to the 
form represented as belonging to the European fossil species, the depth of 
the inferior maxillary is more regular, and the form of the posterior bnutches 
as before described, very different. The lower surface exhibits a width of 
symphisis equal to that of the living animal, and the angle formed by the 
branching off of the two sides is also similar. The width across the muzele 
from the exterior side of the canine alveolus to the other is comparatively 
greater in the Siv&lik fossil, and the extreme width of jaw, over the penul¬ 
timate false molar, less. It will be seen that these differences of form cor¬ 
respond with those of the skull; the advanced position of the orbit and the 
contraction of the sinus in which the infra-orbitary holes are situated, leading 
to a modification in the whole form of the grinding surface. 

Having, made the comparison with the Cape and existing Hippopo¬ 
tamus, we will cursorily note the differences that strike us when comparing 
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it with the fossil described by Cuvier as belonging to the cabinet of tiie 
Grand Duke of Tuscany and figured in the first volume of the Ossemens 
Fossiles. Tiie distinctive differences will be perhaps best observed by a 
reference to the table of measurements : we see however that our fossil in 
the gradual slope of the malar process towards the cheek corresponds ; but 
difiers completely in the hollow formed at this point between the jugal bone 
and canine alveolus which in our fossil is more abrupt and marked. The 
length of the parietal region of the European fossil is even less than 
that of the existing animal, and their proportions relatively with the bbnes 
of the face less. In the Sivalik fossil, the advanced position of the orbit 
completely modifies the whole form, and, by equalizing the proportions of 
the anterior and posterior divisions, gives a new style of appearance to the 
cranium. In the fall of the occipital crest towards the region between the 
orbits, and a consequent increased height of occipital surface, the Sivfilik 
and Florence fossils also agree. In the proportion of the frontal surface to 
the area of the rest of the skull the resemblance also holds good; but we 
have the same difference in the relative position of the canines to the 
molars; the Florence and African species corresponding in this respect. 
The grand distinction of the incisives and canines, both in form and num¬ 
ber, is peculiar to the Hippopnlamus Sivalensis. In the lower jaw the simce 
between the two branches, and the angle which is internally formed by diem 
does not resemble that of the Florence fossil; but, as we before remarked, 
is more assimilated to that of the existing animal in being round at the angle, 
and the whole interval space being more open : the descending process of 
the-ramus differs, as explained before; and the form of the anterior angle of 
the jaw below the canines is somewhat similar and not so gradually round¬ 
ed off as in the living animal. Tlie difference in size and number of the 
incisors leads to a difference which, as before noted in the comparison with 
the living animal, needs not be made the subject of further remark here. 

With the Hippopolauuu Sivdeusis and that figured in the Rdiquia 
Dihviante, described as found in a peat bog in Lancashire, and of which 
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a drawing is pyen in Professor Bucklavd’s work alluded to, little resem¬ 
blance is recognizable. The Lancashire fossil has the four incisors, with a 
lower jaw of proportions apparently quite unique, and with a prominency of 
arch in the nasal bone equally so. We may however remark the devated 
occipital crest, and the fall towards the space between the orbits which 
exists in the Lancashire fossil, as this appears to be general to the fossil 
species, relieving the head from that straightness of chaffron which is 
noted as one of the peculiarities of the African Hippopotamus. 

Having concluded our remarks regarding the Hippopotamus Sivalensis« 
we now come to another and a smaller species of this genus which appears to 
have been less numerous, but. with the remains of which we are sufficiently 
provided, although in the possession of only two fragments; one the imper¬ 
fect skull of an old animal with the teeth much worn; and the other the right 
side of the lower jaw, shewing an unusual contraction or narrowness in the 
s3rmphisis; this latter frs^ent contains five molars, the rear one perfect, and 
the last false tnolar sufficiently marked to establish the age of the animal; 
this was past adult, the first and second advanced cylinders of the rear 
molar being worn, and the third or rear one in the state of germ, but fully 
out of the alveolus. The form of tb's tooth differs from the great Hippo¬ 
potamus in the absence of the trefoil, the wear of the coronals of each pair 
recollines taking a crescentic form outwards, not unlike that of ruminants. 
The grinding surface sloping outwards, very similar to the description givmt 
by Cuvier of the Hippopo^us Minutus. The form of the j aw, however, is 
peculiar, themarkedfeatures consisting of a general slendernessofproportions, 
and an inequality in the depth, which being contracted at the point of the 
descending process, gets gradually deeper, and diminishes again still more 
gradually up to the symphisis: in the great Hippopotamus we have a 
Btnught, thick, massive jaw. The foramen for the artery distinctly exhi¬ 
bited in the fossil, enters just behind the last tooth on the internal face of 
the ramus, and shews itself again on the opposite side just between and 
under the fourth and fifth molar, in a markedly huge hole from which, to 

N 
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the space between the tusk and the most advanced molar, there is a deep 
channel or indentation running upwards in a curved line parallel to the 
lower face of the jaw. The anterior and posterior portions of this beautiful 
fragment are unfortunately wanting, but a small part of the symphisis, at 
which point the fossil terminates, is distinctly marked, as well as the trans¬ 
verse section of the canine or tusk which as in the large animal is pear- 
shaped. A considerable portion' of the anterior extremity is wanting, and 
with the tusk the fracture shews only one alveolus or hollow for an incisive 
tooth: the existence of two, however, can hardly be doubted, but the 
narrowness of the front may make a greater number than four between the 
two canines problematical. The ramus of this specimen is strongly marked 
on its anterior part by an elevated ridge pointing angularly forwards, and 
pushing forward a nearly flat surface to the centre of the rear tooth; the 
descending process is unfortunately too much broken to allow of our speak¬ 
ing decidedly, but the angle of departure from the straight line of the 
jaw is abrupt. The other remains of this smaller species to which we have 
alluded, consist of a skull, the front and rear of which is broken ofi*, and one 
line of molars with the palate only perfect. The superimposed cranium 
would appear to be contorted by pressure, as is by no means uncommon, 
but this circumstance would lead us to refrain from an attempt at cha¬ 
racterizing its peculiarities. The molars consist of the three rear 
permanent ones, and the last false molar, this latter one exhibiting 
the crescentic form of wear on its coronal surface described as peculiar 
to the first fragment. The other molars are much worn, and therefore with 
the exception of the encircling ridge of enamel, we have but those flexures 
which would have brought us to a correct conclusion. These molars are 
remarkably broad in proportion to their antero-posterior dimensions, and 
have an oblique grinding surface as before described in the other fragment. 
We may remaric, that should these two remains belong to a small Hippopo¬ 
tamus of the some species, the great difference in the breadth of the grinding 
surface in the upper and lower jaws, as marked as is in the Rhinoceros, 
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would establiob a species with (in this respect) rather unusual peculiarities. 
To this smaller species we propose the name of dusimilis, from Uie differ- 
ences of form from the rest of the genus. 

From the above additions to the species of the Hippopotaftius, and from 
the marked distinctions in the incisive apparatus of the Hippopotamm 
Sivaletuis, we shall perhaps be justified in at once establishing a new 
subgenus in this genus of mammalia, fixing the subgeneric characters on 
the incisive teeth. So marked a distinction in the form, number and 
character of the incisors will we imagine admit of such an arrangement, 
with every advantage to science, and in taking this step we place the new 
subgenus in the following position and order:— 

Gemu— HirporoTAMDi. 

lit USXAPROTODOK. 

1. Spteiu, U. SiTklamii (Nosii.) 

S. „ H. Dinimilii (Nob.) u Ue, rel inM, poUw 
rofirendni T 
Tstrapbotoook. 

1. Speeia, H. Arapbibiai. 

2. „ H. AbU^u. (Cov.) fenUi 

3. „ H. Minor (Ccv.) foiiil. 

4. „ U. Medial (Cov.) foiiil. 

& „ H. Mminoi (Cov.) foiiil. 

The specific characters of the first species of our new subgenus being as 
follows:— 

Gmim—Hippopotamus. 

Aal^nNM—HsxAPROTOSOit. 
fpeeiei—SlTALBRIIl. 

Cbtr. B. dentihu primcrihu Mh-iMfne tex, wke^iMu: Umimria digamOm: xxpxrixrikxt 
MMjM yneeil leetimm tnauvtmkm S^/krieriSw pprffarmihu ; craMo-ilrajMli; 

aeak ad aMdiaei expM firi xUixpexte; fiudx xd ktwm mW iimxxti. 

Before closing this paper, we may make a few gen^ remarks on tlm 
remains of this genus, which, with the exception of the Mastodons and 
Elephants, ore by fiur the most numerous. 
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As may be imagined in such an extensive collection we find the 
remains of animals of all ages, with teeth in every variety and state of 
detrition ; from the young animal with the complicated and triple 
cylindercd milk tooth, to the old and worn-down molar without any 
mark of the trefoil, and with a simple encircling ridge of enamel. In 
the fossil skull described as approaching adult (from which the measure¬ 
ments noted as No. 1. have been taken) we have a beautiful exhibition 
of the teeth in that state when the animal has just lost its last milk tooth, 
and the new molar or ‘dent de remplacetnent' is just shewing itself in germ, 
whilst tlic last permanent molar, or that most posterior, is in the same state 
of advancement, having just pierced the bone: the oldest tooth in the head or 
the first permanent molar is just worn to that state, when the development of 
the trefoil crown is most perfect; the second permanent molar is just shewing 
this appearance on its two front pillars ; the front false or pointed molars are 
unworn, and exhibit in all their perfection the richly embossed surface, 
which is peculiar to the.se teeth in the Hippo{W)tami. The first false molar 
or milk tooth seems to have retained its position in many of our fossils long 
after the full of the other milk teeth, and long after the arrival of the animal 
at the adult state. In some of our skulls which are the remains of very old 
animals, we observe the alveolus of this tooth very distinct, and having ihe 
appearance more of having been broken off in the fossil, than of having been 
lost previous to the death of the animal, in which case moreover a filling in of 
the pit from the growth of the bone wc^uld be more or less evident in the 
fossil. From the natural wear of the tusks upon each other, the truncated 
extremity of the upper one, and in the Hippopotamus Sivalensis that which is 
described as reniform occurs on the convex or outer side of the tusk; and this 
must be the case wherever the tusk belongs to the upper jaw. Amongst a very 
extensive and very large collection, containing as we before remarked three 
perfect skulls, with a number of fragments of nearly perfect lower jaws, with 
a great number of pieces of both more or less mutilated, the reniform tusk 
is an invariable appendage to the upper, and the pyriform to the lower jaw. 
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Our collection however exhibits one solitary instance of the anterior extre¬ 
mity of a reniform tusk truncated on the inner or concave surface; this 
unfortunately is a separate fragment, and unattached to any portion of the 
jaw, and bearing in itself no furtlier mark of its having existed in the lower 
jaw than this truncation of the extremity. It is difficult to imagine any 
fortuitous circumstance that would have produced such an anomaly, and it 
is at the same time difficult to come to a conclusion contrary to the facts 
elicited by such an extensive collection of remains, in which wc see no sign 
of the reniform character of the canine in the upper jaw; should the trunca¬ 
tion alluded to ml be accidental, or caused by some deformity in the position 
in the alveolus, we have yet to discover a variety of the Hippopotamus with 
the reniform tusk in the lower jaw. The fact of the existence of this fragment 
however may be as well noted ; as we observe peculiarities of form in other 
fragments of the bones of the head that may ultimately prove to belong 
to different species. We have contented ourselves with drawing our com¬ 
parisons from the bones of the head, without any reference to the osseous 
structure generally of the animal, in which our collections however abound, 
especially in vertebrae, and the solid articidatiug extremities of the bones. A 
more lengthened period of search and examination, will add much to the 
value of an enquiry upon this |)oint, and a comparison with the actual bones 
of the Cajm Hippopotamus instead of with Cuviek s drawings, will render 
any attempt at a discrimination of existing differences, easier, and when 
completed and worked out, doubly valuable. 

Northern Do&b, November 15, 1B.'55. 

Note.— At the time of ordering this article to press, (25tli January 1036,) the drawings 
of the varieties of Fossil Hippopotamus in the Museum ot Messrs. Falcokek and Cautlky 
have not reached the Society. The omission i.s however in a great measure supplied by the 
drawings of the specimens in the D&dupur Museum of Lieutenants JIakbr and OuRANO, 
prearnted to the Society by the latter Officer, which are publiahed, togiilher with hie detoriptire 
Note, in the following article. Sec. 
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IV. 


SPECIMENS 

or THt 

HIPPOPOTAMUS AHD OTHEB FOSSIL GENERA 

OP THt 

SUB-HIMALAYAS 

IN THE DADUPUR COLLECTION. 

By Lieutenant H, M. DURAND, 

ENOIHEERS. 


The discoTcrj'of the existence of fossil organic remains in the vicinity of 
the village of RayawMa and in the Marakauda^ass, has led to the examina¬ 
tion of the tract of tertiary hills lying between the river Jumiui and Pinjor. 
From different parts of the line specimens have been obtained, and the fact 
of its richness in such relics fully established. 

The greater number of the specimens in the DAdupwt collection arc 
from the hills lying between the Marakanda pass and Pinjor; the calca¬ 
reous sandstone prevalent in these formations has usually afforded them ; 
an exception however occurs in the neighbourhood of Dudgehr, when the 
matrix, inster d of sandstone, is a red indurated marl in which not only the 
remains of mammalia and reptilia are found, but those of mollusca also. 
The native collector rc|tortcd them to occur together, and along with the 
shells produced fragments of bones and vertebrse of Sauriaus. Having hod no 
opportunity of visiting the place, I can neither corroborate his statement, 
nor particularize the site of the deposit. The sheHs app ear to belong to 
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firesh'Water 8p«:ie8; they are not abundtuit and are generally in a bad 
state of preserration. The red marl is vitb difficulty disengaged from the 
specimens, any attempt to separate the shell from the matrix being usually 
at the expense of the epidermis, and too frequently at that of the valves 
themselves. 

The varieties are few in number, but the determination of fossil species 
requires so much experience and nice discrimination that no apology will 
be. requisite to excuse silence on this interesting point. A selection which 
is to be placed at the Society’s disposal, will it is hoped afford the means 
of determining the question.* The univalves bear a small portion to the 
bivalves, being on the ratio of 1 to TOO ; it must however be remarked that 
the quantity hitherto collected being small, the above proportion might be 
materially affected by an inconsiderable increase to the number of spe¬ 
cimens. 

The same remark is applicable to the result dt'duced from the number 
ofupper and lower jaws, or portion of jaws at present in the collection; 
the proportion of the proboscidia to the pach^dernutta, properly so called, 
is in the ratio of 3 to 1—that of the proboscidia to the rumimnlio, -'i to ]. 
Both proportions may be expected to vary considerably in the course of 
future researches. 

Many of the specimens have undergone fracture since they were 
imbedded in their present matrix ; some are much distorted; and a few are 
crushed. The Hippopotamus’ upper jaws have in consequence of their 
shape, been frequent sufferers: out of eight upper jaws more or less com¬ 
plete scarcely can two be called straight; the remainder are crooked. Ulus 
trative of the effect produced on some of the relics is the sketch fig. 11, 
PI. VII. This horn evidently must have undergone fracture when imbedded; 


* Some of them arc lijj'ored in PI. XLVIIl. figt. 45, 46, 47, 4B of the Jowmtlof titt 
AiMlic Socieif, toI. [V. They resemble precisely the shells transmitted from the Frame fossil 
field in Avs, by Lient.-ColoDel Bukniy. Sic. 
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the prennire of the circumjacent landitone has kept the splmtetS in their 
places until th^ were cemoxted togetbmr, as at presmit. When adTorting 
to any of the accompanying sketches I shall notice those which haye 
suffered. 

I may here remark that the following brief notes and thdr accompany¬ 
ing sketches, are fonrarded widi the Tiew of fflling up any hiatus which may 
be found amongst the Hippopotamus remains, transmitted by Colond 
Colvin, to the Asiatic Society; and of bringing part of the Dddupur collec¬ 
tion to notice when his valuable despatch is examined and classifi^. 

Hippopotamus—Loweb Jaws. 

Fig. 1. PI. lY, is the lower jaw of a foil grotm animal; the small ante¬ 
rior molars are absent, the posterior molars much worn; the junction of the 
two halves of the jaw presents a curve of much regularity ; the narrowest 
part of Ute jaw occurs at the third molar, or at the second if the advanced ones 
be not counted; the exterior curve of the maxiilaries both anteriorly and to 
the rear is bolder, giving a longer versed sine than observable in Cuvieb's 
plates of the existing and fossil species described by him: the base line of 
the incisor teeth, or that at which they protinde from the jaw is in a line 
with the centre of the canines, so that taking a ude view their protrusion 
from the jaw is not seen. 

Fig. 2, PI. IV, is from a specunen in the possession of Conductor Dawe 
which doubtless belonged to a younger and smaller animal than the former. 
One of the 1st molars is present; the fob and 7th are little worn. The 
incisors are nearly equal in diameter; the right central one presents a worn 
angular surfoce, produced it may be supposed by an upper incisor. 

The above specimens appear to be of one species. 

Figs. and 5, PI. IV, are qiere fr^pments, interesting however from the 
shape and strie of the canines and the proportion of the diameters of the 
incisors amongst themselves. The centre ones are the hugest; those next to 
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them the emalleet, and the exterior ones hold a mean between the 
two. No whole jaw of this description is in the collection, and the frag¬ 
ments arc such as not to warrant any deductions from the distinctions 
here noticed. Fig. 4, PI. IV, presents a marked difference in the shape 
of the incisors, which are more elliptical than in the preceding varieties. 
The exterior incisors have a section not observable in any other speci* 
men; and are, relatively to the four centre incisors, set lower than the 
analogous incisors of other varieties—may not this be considered a distinct 
species ? 

Fig. 3, PI. V, is a fragment from the lower jaw of a small Hippopo¬ 
tamus, it contains the two posterior molars, the advanced one differs in shape 
and proportionate dimensions from the analogous molars of the larger 
species; the fore part of the tooth is much narrower than the after part; 
the length of the tooth measured along the jaw is equal to that of the same 
tooth in the larger species, the jaw is more curved and fines off more 
rapidly towards the front than in the larger animals: it is so narrow in front 
of the advanced tooth as to suggest the possibility of their having been 
fewer molars than seven. 

Hippopotamus—Upper Jaws. 

Fig. \,a,h, PI. VI, is from the head of an old animal, the teeth being 
very much wtmi: the specimen is so muck cracked, that the sandstone 
could not be cleared firom die temporal fossa. On comparison with the 
qiecies described by Cuvier many differences may be observed. I shall 
however confine myself to noticing u few distinctions which exist 
among the specimens Itefore me, without alluding to those which w ill 
immediately strike the eye on comparing Cuvier's plates and the accom¬ 
panying sketches. 

Fig. 1, PI. V, is taken from a specimen, the head of an adult animal; 
it varies firom the former in the shape and prominence of the orbits, in the 

p 
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greater concarity of the head between the orbits, and the more rapid rise 
of the ridge: this specimen is also much cracked and consequently could 
not be altogether cleared of matrix. 

Another specimen in our collection (omitted for want of room in the 
engraving) has, in general form and degree of pr^rvation, a resemblance 
to Fig. 1, of PI. VI. It is from the head of an aged animal: the roots of 
the canines are visible and present a heart-shaped section. There is 
however much differenco between the two ; the most striking dissimilarities 
are the insertion and start of the canines, which attest shorter nasal bones 
to have l>elonged to this species; the shape and prominence of the 
orbits; and the greater concavity of interorbital'space. The specimen 
under consideration, has a nearer resemblance to Fig. 1, of PI. V, but 
belonged to a somewhat smaller animal. 

Fiir. 2. PI. VI. is given as shewing distinctly the sutures, which dis¬ 
agree in several points witli iliose of species hitherto described, both as 
existing or in a fossil slate. 

Fig. I. Pi VJ. may l>c f'oii,sidcred as one species ; Fig. I, PI. V, and 
Fig. 2. PI VI, as liiiviiig licloi ged to another sjwjcies possessing the cardi- 
form canines of which so inan^ tragments are disinterred. 

I'l.. 12. II. b I PI. \ll. belonged to a small Hippopotamus, and 
pr« -ii iil' two pet uliarilies-1st, the great breadili of its ndirc as shewn in 
Fig 12, u. Sndly.—The depth of its occipital condyles, which is greater 
in pro|>ortion to the lieight of the occiput, than those of the large 
Hippopotamus. 

Fig. 12. PI. VII, though possessing the peculiarities above noticed, 
aflbrd.s too narrow grounds for the establishment of a separate species. 

The lower jaws agree in one respect, namely that of all having six 
incisors, in this differing from the existing and fossil species hitherto 
descrilied. 

The upper jaws have the proportion between the external breadth of 
tlieir occipital condyles and the breadth at their orbits similar to that 
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Ktated to exist in the living species by Dr. Aoams, twice the occipital con¬ 
dyles' breadth equalling the breadth at the orbits. 

Figures 2a, 2b, 2d, PI. V, and Fig. 6, PI. IV, are taken from a speci¬ 
men which is the only one of the kind hitherto met with. It is a fragment 
from the juw of some pachydermatous animal* ; but differs materially from 
all with which it has been compared: further discoveries will it is hoped 
throw light on this interesting fragment. 

Fig. f», a, b, c, PI. VII, is a fragment from the jaw of an animal sup¬ 
posed to belong to the genus Sus. (Sun Sivalensis, Fal. and Caut.^ 

Fig. 0, PI. VII, molar of a small Hippopotamus. 

Fig. 7 and 10 a, b, molars supposed to belong to species of the Sira- 
theriumA' 

Fig. 8, a perfect tooth, the lower part of which has a white enamel; 
the upper port is a dark brown cone, longitudinally striated—1 have deli¬ 
neated it in conseciuence of its dissimilarity to the drawings or specimens 
of Saurian teetli which have come under my observation.! 


* Tbe drawing of this fragment lo mnrh reiembled Cuvisa’a plateeof tbe Hippopolimni, 
tliat I wondered at the autbor'a mUgivings on the subject, and wrote to interrogate I>r. 
Fai.c’ONCK previoui to patting the preaent page to preaa. Dr. F. Iinwerer Miurea me that Ute 
fragment undoubtedly doet not belong to that animal; but, aa Liruta, Bakgb and Dusamd 
bad rightly conjectured, to a new pacbydermatous animal, to winch Captain lUuTLBY and 
himself have from other sperimens given tbe name of Charelkrrium ; “ the engraving ii 
imperfect, and so mncb like the Hippopotamus, that it might be easily mistaken. The dif¬ 
ference in the original tooth bowitver is well marked. There is oo.real trefoil on it; tbe appear¬ 
ance is spnrions ■ the plane of wearing is oblique ; tbe spur is strongly bifid , and tbe eollinee 
or mamillary processes are wide aparL" J. P. 

t Dr. Falconer remarks on tbe engravings: Figs. 10, a, b. “ they exhibit the form well, 
but they do not give tbe diaracters of the surface of the teeth, which is striated retienlarly with 
rugous eminenees.” A tooth of the same kind, obligingly sent down by dkk for my inspection, 
exbibiu these peculiarities very distinctly; 1 hope shortly to have an opportunity of 
engraving it.—J. P. 

I Croc. Uporeatmi of tbe preceding paper by Captain CaiTLir. 
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INDICATION 

OF A 

NEW GENUS OF THE CARNIVORA. 

WITH DESCiU>>T10N OF THE SPEriES ON WHICH IT 1$ FOUNOEO- 

By B. H. HODGSON, Eso. 

Re§i^fnt in hipat. 


FAMILY CARNIVORA. TRIBE PLANTIGRADES. 

GENUS URSITAXUS. MIHI. 

Chttk Teeth o/ursine flatness almost, tml musteliue disjmitim i* the tubercalar of Ihenpprr 

ja%e, smooth-erowned, narrow, parallrlogrammic and smaller than the Varnivorous; none in 
the lower jaw ; two falsr laolars above and three below an either side: general conformali'oi 
ef the smimal eimilar lo that of the Badger, but wanting external ears: anal glands at iu 
Mgdaus. 

RtMAKK.—TV natural affinities of this Genus are with Vrsus, Tasus, and Mgdaus ; but 

chitflg with Taxus. 


The single animal from which the above characters are drawn was procured 
by me in 1829, sinee which period 1 have in vain eadt^avoured to obtain 
another: and, as I see no immediate prospect of better success in my 
search, I shall not longer defer giving such account of it as my materials 


* Thit ii, n dispoiilioii partiilly traD(ferse, exhibited in the inner heel of the eimiforone 
toeth, ud the whole body of the tuberenlooi ooe of the upper jew. Tbit ■rnngement of the 
teeth nppeMt to be nppendent to the true entting type, end ie not therefore dereloped in Unne, 
or in other tme plenligredee. Amonget Uie digitigredee it ie cmnaon, end perticnlerly eo in 
tho ■netolidB. 
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me to supply.* The specimen 1 obtained was a matnn male. It 
was lecently killed, but had had the intestines removed before it was 
brought to me from the vale of Mwckwtutp&r, at the southern base of the 
last mountainous range towards India, whence I infer that its habitat is 
the hill y portion of the southern region of Nipil. 

UasiTAZus Inaoritvs. Earless Ursitax. Mihi. 

This is a low-legged unwieldy massive animal, with the general con¬ 
formation and size of the Badger, from which, however, it differs most 
materially in its system of dentition, and more obviously in the want of 
external ears, the harshness and scantiness of its single coat of hair, and 
the disposition and number of its palmary tubercles. 

Tlie Earless Ursitax or Bear-Badger is thirty-two inches from the 
snout to the root of the tail, which is five inches long, or six and a half if 
measured with the terminal hair. The girth of its body, behind the shoulder, 
is twenty-nine inches, and the massiveness thence inferrible is maintained 
uniformly throughout its proportions. It is purely plantigrade and fosso- 
rial, dwelling in burrows on the southern slopes of the hills, and very seldom 
appearing abroad by day. The face, though not elongated, is conic and 
suddenly sharpened towards a neat, round, immobile, clearly defined and 
ungrooved muzzle in which the nostrils are opened to the front, but have a 
narrow prolongation to the sides. The lips are closely applied to the jaws 
and entirely void of mustachios: nor are there any bristles on the clieeks, 
above the eyes or on the chin: the cheeks are full and fieshy : the head 
broad, and as much depressed almost as the Otter’s': tlic eyes small. 


* Tbit »nim«l ii mentioBed by tbe loetl naaie of RJWrtteA, in the catalogue of Nipaleie 
MaBUmb, (1838); and ill peculiar dcatition ia dwnis anmniarily deioribed. 

Q 
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round, level witii the cheeks, possessed of a third lid which may be drawn 
two-thirds over the cornea, and of a round pupil; their position nearly 
equidistant from the snout and ear. The nude ears are shaped and dis¬ 
posed pretty much as in the human subject: but the helix is wholly want¬ 
ing, being replaced by a marginal obtuse swelling of the skin merely. The 
parallel portion of the anti-helix is rather more sharply defined; but the 
transverse is wholly absent: the tragus distinct, but the anti-tragus and lobe 
evanescent. The conch is elongated vertically like the rest of the organ, 
with but a small cavity and no superior definite limitation : the opening 
into the interior simple, apert, and round ; the neck of the animal short 
and very thick: the body still thicker; being as deep almost as the length 
of the limbs, which are short and powerful, particularly the anterior ones. 
The digits are 5 in ail four extremities, blended with the metacarpal and 
metatarsal joints so ns to constitute solid pads for the feet, the anteal half 
only of the last phalanges being free, and connected superiorly by a small 
strong membrane which is firmly attached to the nails. The inferior surface 
of the hands and feet, to the back of the wrist and to the os calcis is 
perfectly nude, the palms and soles being full, soft, and fleshy. At the 
forward end of each anterior digit is a very large ball, suitable to keep tiic 
huge nails from embarrassing the animal's walk ; but the bases of all the 
5 digits rest on one, undivided, round pad, behind which is another, as 
large almost, and of similar shape, for the metacarpi. The balls of the 
hinder extremities resemble those of the fore, save Uiat the metatarsal pad 
lies less centrally behind the termino-digital one, and is somewhat less 
developed. The gradation of the anterior digits is thus: the central largest, 
then the index, next the annular, then the external finger, retracted as in 
our hand, and with its nail similarly diminished; last the internal one, 
subremote as with us, but much the feeblest of all. The hind feet are 
considerably smaller than the fore: they have the external digits less 
retracted; the talons of the whole much less developed ; more nearly equal 
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IQ size; and gradated upon a different principle—the outermost being 
the stoutest, and the rest, gradually but trivially diminished in strength 
towards the inmost. The nails of the anterior extremities are typically 
fossorial, sub-aiched, shallow, stout, obtuse, obliquely compressed with 
broad convex backs, and a sharpened edge below. 

The feet and hands of Ursitaxus are precisely similar to the same 
organs in the Bears, except that the digit answering to the thumb is rather 
remote in our animal—not so in Ursus—and that the interval between 
the terminal balls of the digits and their confusion with the palmary mass 
is nude in Ursitaxus—clad with soft hair in the Bears 
The anal glands of the Ursitax differ considerably from those of the 
Badger, agreeing point by point with tlie same organ in Mydaus (Horsfield), 
save only that the excretory ducts are rather longer in our animal and have 
their termination in the rectum rather nearer to its orifice and to one 
another. The tongue of the Ursitax resembles that of the Badger, lieing 
wholly covered with small papillae, neither horny nor aculeated backwards. 
The covering of our animal consists of harsh hair only, and that very 
scantily furnished. It is about two inches in utmost length, straight and 
adpressed, sufficient in quantity to hide the skin upon the superior aspect 
only of the head, neck and body; the face, neck and body below, with the 
limbs internally, being partially nude. The colours are dirty yellow and 
black, clearly defined by a line passing from the brows along the flanks to 
the edges of the tail, and leaving all above it of the former—below it, of the 
latter, hue. The dirty tinge of the yellow upon the superior parts is caused 
by an admixture of yellow and black hairs, of which the former are more 
abundant and longer too than the latter, but both of similar harsh character 
The tail, 6 inches long and scarcely reaching to the middle of the buttocks, 
is cylindrico-tapered and covered with hair like the back, the point being 
fine and a little recurved 



A4 


INDICATION OF A 


The following are the detailed dimenuons of oor-animal— 

Feet. Inch. 


Tip of snout to base of tail, . 2 8 

Tail only. 0 5 

Tail and hair,. 0 % 

Carpus (inclusively) to longest finger. 0 4^ 

Heel to longest toe, .. . 0 4^ 

Length of the head, . 0 6| 

Nose to fore-comer of eye. 0 2 

Thence to opening of ear,. 0 3^ 

Girth of body, behind shoulder, . 2 5 

Longest fore-nail, . 0 1J 

Ditto hind ditto,. 0 0| 


The skull is SJ inches Jong, 3,', w ide suid 2^ high. The width is taken, 
not between the zygomatic arclu s but between the alee of the transverse 
crista. There the lateral dimensions are largest owing to the great deve¬ 
lopment of the transverse or iambdoidul ridge of the skull before it sweeps 
upwards to join the zygomatic arches. The skull bears, upon the whole, 
so great a similitude to that of the Otter, that it may be very well illustrated 
by pointing out the difierences merely between the two. These consist in 
the slight arcuation of the outline along the parietal portion of the skull in 
UrsitaxuB; the greater development of tlie frontal, nasal, and malar, bones; 
the diminished length of the zygomatic arches; the rather more incomplete 
and less advanced orbits; the very small size of the infra orbitar foramina 
—^which are besides two on either side—and, lastly, the larger development 
(4- more) of the tympanal bones. In respect to the teeth of the two animals 
there is no very noticeable difference in the incisors and canines which 
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indeed are apt to assimilate in most of the camirora.* The canines, how- 
erer, are thicker, shorter and blunter in our animal than in the Otter. The 
molars, too, of both are formed upon the same ultimately sectorial model 
and have a similar arrangement in the skulls: but they are fewer in num¬ 
ber in Ursitaxus; and the trenchant processes of the crowns are almost 
obliterated. And, as if to defy all exclusirencss of system on our part, the 
Otter, with its sharp processes, has a very large flattish heel to the upper 
carnivorous tooth, and an extremely broad transverse tubercular behind it. 
On the other hand, the heel of the same tooth in Ursitaxus, tliough flatter, 
is smaller; and the tuberculous tooth behind it exhibits a much less, but 
a smoother, surface. I regret that 1 have no Badger's skull wherewith to 
compare that of the Ursitax. Independently, as fur as may be, of all 
comparisons the skull and teeth of our animal have the following characters. 

The Skull. It is very thick and solid with numerous rugosities all over 
its surface; is rather depressed than compressed, and very slightly but 
uniformly arched along the vertical line: parietes amply developed, afford¬ 
ing a large cerebral cavity and shallow temporal fossa:: the crista: of medial 
height, but running unbrokenly from the bifurcation of the brows to the 
zygomatic arches; their chief development being at the point where they 
sweej) round to join those arches: frontal bones of considerable lengtli 
and width: nasal, short but wide: both slightly convexed across; and, 
lengthwise, the former convex, the latter, sub-concave: malar bones 
uncompressed, with two small infra-orbitar foramina on either side: 
zygomatic arches, short, stout, considerably bulged outwards : orbits medial, 
very incomplete, there being no process from the zygoma, and but a small 
one from the os frontis: frontal sinuses medial or largish : occipital bones 
dipt vertically from the junction of the lambdoidal and sagittal sutures', 


* In the form of (he inciior teeth Urntune diffen enlirel; from Mydene with which 
•nimal it hei MTeral point* of affinity. Other dilTereneet oeonr in the itmeture of the e*r* and 
of the eztreiiitie*—not to mention the cardinnl diatinetion between the molar teeth of the two. 

a 
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BO that the condyles of the foramen magnum are neither posteal nor anteal 
to that junction. There is a short but strong Terlical crista on the occiput, 
and a transverse one of much greater extent, parallel and closely approxi¬ 
mated to the lambdoidal ridge. The bony separation of the cerebrum and 
cerebellum is very strong and much developed, leaving a long, elliptic, 
vertical foramen in the midst, nearly twice the size of the great foramen : 
the tympanal bones amply developed, semi-ovoid, and reaching forwards 
to the articulation of the jaws which is so complete, in the cylindrical 
iiingc manner, that the lower jaw can be barely removed from the«kull 
TJie rami of the lower jaw are nearly straight, very powerful, short, 
uMcoinpressed or remote, and furnished with large subvertical coronoid 
processes, and small styloid ones ; the condyles nearly on a line with the 
upper ch(«k teeth. 

The Teeth .—^The incisors are all disposed rectilinearly to the front, 
erect, strong, cylindrical in tlieir bodies, and broad-crowned ; the crowns 
of the lower ones being horizontal—of the upper, obliquely sloped inwards. 
Tiie external incisors are the stoutest, and the rest gradually decrease in 
thickness to the centra] pairs. These teeth are all in contact with each 
other; and, in lower range, with the canines also: but the front teeth of 
the iipper jaw have a necessary interval from the canines for their passiige. 
The canines are short, stout, obtuse, conic, and of etjual size above and 
below. They are mutually scarped by friction against each other, but exhi¬ 
bit uo heel. The upper canines are straight; the lower, subcurved. All 
the molars are in contact with each other, but not quite with the canines. 
They are sixteen in all—four on each side of either jaw, of which the two 
first of the upper, and three first of the lower range are false molars ; the 
3d above, and the 4tli below, the carnivorous tooth ; and the 4th above, 
the tuberculous one. Below there is no such tooth. All arc disposed 
lengthwise, save the tuberculars of the upper jaw which have a transverse 
arrangement, causing a triangular vacancy between them and the internal 
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neels of the carnirorous teeth of the aame jaw. The molars gradually 
increase iu size as they recede from the canines in the lower jaw ; but, in 
the upper, the carnivorous tooth is considerably larger than the tubercular; 
which latter is of the form of an oblong, narrow, parallclogrum, with a per¬ 
fectly smooth concave crown. All tlie molars are fuiiged and essentially 
constructed as in the digitigrade or normal carnivora ; but, owing to the 
nearly obsolete development of the cutting processes of their crowns, they 
bear a character of greater resemblance to the molars of the typical plan¬ 
tigrades. 

The scissor action or true cutting process must in respect to these 
teeth lie limited to the carnivorou.s ones, and even there lie more than 
matched by the crashing action of one crown on another. The whole of the 
molars are longer considerably than broad: but they arc almost as evidently 
broader than high. Heretofore it has been remarked that in proportion to 
the diminished number of the molars is tlm liigh development of their 
sectorial attributes: but in Ursitaxus we have molars less only in number 
than those of the cats proper, which yet are distinguished for the remark- 
able flatness of their crowns.* 

Deeply imbedded in the cellular membrane at the outlet of the pelvis 
and centrally on cither side the large amis, the Ursitaxus has an ohieng, 
spheroidal, hollow gland, which communicates, by a distinct tubular cn al, 
with :i round pore opening on the caudal margin of the anus. Each gland 
is 11 inch long and $ wide, being large enough to contain a walnut; and 
each has its own canal and its own pore. These pores or anal orifices of 
the glands arc about | of an inch apart. The ducts uniting them with the 
glands take a superior direction to open at the upper margin of the anus, 


* 1 nuke doe »llawaiice for detrition by nee owing to the ago of my apecimen : bnt tiiere 
itill renuini a rentarkable flatneai of crown in the molara, greatly eiceeding that of tbo aemi- 
frugivoroni Paradoxnri for example. Such teeth, being only aixleen in total nnmber, of which 
bat two are tnbercnlona, conatitute aurely a aingnlar and nniqna type amongst Uie Cnroivora. 
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under tbe tail; and they exhibit at eitha end a muscular ring. The walls 
of the glands are about ^ inch thick, and purely glandular; and their lining 
membrane lies closely in contact with the walls and is secretory throughout. 
But no pores can be traced on this lining for exuding the secretion which 
yet is contained in the cavity of the glands whence it passes by the tubes 
and anal pores into the rectum. The secretion found in the dead subject 
was dark, thick, and very foetid. 


Nepal, Febiiuuy 


1836. 
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EURINORYNCHUS GRISEUS: 


J. T. PEARSON, Esquibe, 

Aitiittni Surfiw, Curtttr jVm. A». Sm, 


CUus. —Aves. Auctorum. Ord. — Giallatobee. IU. 

Trih - ? Tam -? 

6<m.—Edbinobtnchcs. Wilaoa. 

Gat. Ch. —Bill, elongated, depresaed, dilated at the tip, corerad with 
feathere around the base. Upper mandible serrated along the middle of 
the roof of the mouth. 

Nostrils entirely hidden by the feathers at the base of the bill. 

L^s four-toed, three toes forward, and one backward; cleft; the 
hinder toe derated, so that its tip alone rests on the ground ; toes margin¬ 
ed along the udes, and furnished with short curred nails, of which that 
upon the middle toe has a sharp margin on its inner side. 

Tail short! of twelve feathers, rounded. 

Wings long, extending beyond the tail: first qnill longest. 
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Sjp.—Eul. GiUEVfl. Wilson. (Plate IX.) 

Eurinorynchus, grey above, white beneath, black bill. 

Plataln Pygmaa, linn. System. Nat. Edit. IS, vol. 1. p. SSI, Gmel. 
Syst. Nat. Edit. 13, T(d. I. p. 615, Latham Gen. Hist. vol. 9. p. 7, Shaw 
Gen. Zool., vol. 11. p. 645, Ewinargnehu Griseus, Wils.Thun. Acad. Suec. 
1816, pi. 6, (as quoted in Griffith's Regne. Animal, Edit. 1829,) vol. 1. p. 528, 
Griffith's Cuvier, vol. 8. p. 363, Temminck’s Manual, vol. 2. p. 594. 

Sp. Ck.—Siie that of a sandpiper. Length, from tip of the bill to the 
end of the tail, 6 inches ; length of the bill ^ inch. Breadth, from tip to 
tip of the wings, 11 inches. Bill, both above and below entirely black, 
dilated at the tip to the breadth of inch; it consists at the base for two- 
thirds of its length of a central ked or ridge, flattened at the top, which is 
continued to the tip, and narrow margins, altogether about inch in 
breadth : At the anterior third, the margins liecome dilated on each side, 
having a sharp onplar projection in front, and the sides sloping off poste¬ 
riorly so as to form a rhomboidal tip, the dilated part of the upper mandible 
being somewhat convex above, and concave below. Within the mouth, the 
upper mandible is margined all round the tip, and down the sides ; whilst 
along the middle there is a sulcus, corresponding to the keel above, furnish¬ 
ed with small conical, sharp projections, to enable the bird to secure its 
prey. Under mandible in form like the upper, but with a somewhat smaller 
dilated end, fitting in when the bill is closed within the margin of its anta¬ 
gonist ; having a membranous fossa between the rami for two-thirds of its 
length, as far as their junction ; and from thence to the tip a central angu¬ 
lar keel, or ridge, with the sides dilated like those of the upper mandible. 
Within the mouth the lower mandible is furnished all round with a 
slightly elevated margin; and has a broad deep central fossa, for the 
reception of the tongue. In the dried specimen the tonpe is black with a 
white tip, and it extends forward from the base of the bill inch; and 
appears to have been rather broad and fleshy, and as long os the bill. 
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The Pigmy Spoonbill is ash grey above, and white below, the ground 
colour being of a blueish ash. Crown of the head, back of the neck, mid¬ 
dle of the back, upper tail coverts, middle of the tail, scapulars, greater and 
lesser wing coverts, and primary and secondary quills more or less of an 
ash colour, shaded with brown, and tipped with white. Feathers of the 
headr back of the neck, upper part of the back and wing coverts dark in 
the centre, and margined round the tips with white. Tail coverts darker, 
with white shafts for three-fourths of their length, and black at the tip, 
where the webs, also, are black. Tail lj\ inches long; shafts of all the 
feathers white, two central ones dark on the inner webs, lighter b.i the 
outer, and tipped with white; the other feathers gradually becoming lighter 
to the outermost one, which is almost white. Remiges with white shafts ; 
webs dark brown, almost black on the outer one and tip; lighter on the 
inner; and white at the base for one-third of the outside, and two-thirds of 
the inside webs; First quill longest. Secondaries white at the base for 
two-thirds of the inner margin of the inner web, the rest dark brown, witli 
a narrow border of white. Tertiaries still lighter, some of the inner feathers 
being altogether white on- the inner web and tip. Lesser under coverts 
white, mottled with ash. Forehead, cheeks, tliroat, front of the neck and 
breast, inner coverts, sides, belly, and under-tail coverts snow-white. Legs 
and feet black. 

The Pigmy Spoonbill is noted in Griffith’s Cuvier as “ one of the 
most rare birds existing, for, but a single individual is known.” It is said 
to be a native of Surinam and Guiana. The present specimen is stated by 
Mr. Newcombe, who presented it to tlie Society, to have been “ sliot on 
Edmonstone’s Island, which is situated a little to the northward of the centre 
of Saugur Sand.” Captain Lloyd, of the Indian Navy, informs me that 
he also once met with a specimen in Arracan. 
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DESCRIPTION 

OP 

THREE NEW SPECIES OF PARADOXURUS, 

INHABITING THE SOUTHERN, CENTRAL, AND NORTHERN 
REGIONS or NEPAL RESPECTIVELY, 

WITH NOTICES OF THE 

HABITS AND STRUCTURE OF THE GENUS. 


By B. H. HODGSON, Es«. 

U. C. lUndcHt in SrpAt. 


Genus PARADOX UEUS. Cuvier. 

Sptcia P. IIIRSUTUS. Miki. 

This species is peculiar to the open parts of the Nipalese Tarui and is also 
found very generally in the British districts on this (the left) side of the 
Ganges. It is possibly identical with Blainville’s Viverra Bondnr, des¬ 
cribed from a draw ing at the India House; and, should it prove so, the tri¬ 
vial name Bondar can be retained ; ifotherwise, the epithetaffix< d 
by me in consequence of the extreme length of the animal’s hair, may sen e 
to designate the species. 

In North Bi/tar as well as in the Niitalese Tarat, this animal is kxiowm 
by the names of Machabba and of Malica. It is no more shy of inhabited 
and cultivated tracts than the common Mongoose or Herpestes Grisem; 
audits favourite resorts are the old and abandoned mango groves. In 
holes of the decayed trunks of the trees it seeks a place of refuge, mi^hg 
such its ordinary dormitory as well as invariable breeding place, and even 
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prOcuriBg its food almost as much amongst the branches as in the grass 
irhich is suffered to grow up in these grores after their cuitiration has been 
laid aside. Howorer rapacious its ordinary habits—and those of few of the 
oamiTora are more so— ^it feeds freely upon the ripe mongo in season, as 
well as apon other ripe fruits: but its more usual food consists of live birds 
and of the lesser mammals—the former of which it seizes upon the trees as 
veil IS on the ground with a more than feline dexterity. It readily kills 
and devours snakes as well as hares and their young, with mice and rats; 
but will not touch frogs or blatter. One that I had alive (^scaped from 
confinement; and, as soon as the gray of twiliglit set in, it made its way 
into the poultry yard, climbing a high wall and killing one goose, two ducks, 
and seven fowls, in less than an hour! 

The Hirsute Paradoxunis is 45 inches in length from the tip of the. 
snout to the end of the tail and about C-lbs. in weight. The h^iigth of the 
tail, inclusive of the hair projecting beyond its tip, is equal to that of the 
aninMd—exclusive, about an inch less. The female is somewhat smaller 
than the male and nithcr paler coloured: but llie difl’ercnce is trivial, neither 
sex nor nonage causing any ncticcahle diversity in this species. 'I'he colour 
of the animal is a fall clear yellow, largely tipped with black, and entirely 
void of marks or lines upon the body. The entire bridge of tlic nose, with 
the upper lip, the whiskers, and broad hand thence proceeding over the 
cheeks, the ears, the chin, and lower jaw, the fore leg.s v holly, and the hind 
from the heel downwards, together with the terminal third of the tail, are 
black or black-brown, llie region of the eenitals, and a zone eiicnelhig 
the eye# posteriorly, are pure, pale, j'ellow. The soles of the feet and llit 
snout are brownish fleshy gray : the imde part of the lips, the palate, 
tongue, and bare portimis of the ears mid of the genital region, pii'v fleshy 
white. 

The fur is of two kinds, viz. hair and wool. The former is straight 
dastic. not rigid, of great length and free set, not even ordinarily ..pj.i'et: 

T 
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to the body and considerably erigtble under exoitemeitt. It is ttro inches 
and a quarter long, and, for the most part, equally se over the whole body 
and tail, the face only and limbs b^g dressed in short adpressed fur. 
The colour of the hair is, generally, fir two-thirda from the root, yellow, 
and for the terminal third, Mack; but here and there a hair wholly black 
intervenes; and, sometimes, the hair has a third dusky ri^ towards the 
base. The wool is soft, wavily curved in its length, somewhat more than 
half as long ns the hear, and almost entirely of a yellow hue, though close 
to the skin, it has a dusky colour. This specim in its general ftnn exhibits 
a good deal of the vermiform type; both the face and body being longer 
and more attenuated than in cither of the subsequent animals. The head 
is depressed and rather Iwoad; the face or nose considerably elongated and 
sharpened : the muzzle largish and vaguely defined: the nares onteiioi 
and lateral, opened chiefly to the front, but freely to the sides also, whititer 
they proceed with a strong curve ; being divided both antealiy and supe¬ 
riorly by a deep groove : eyes large, prominent, and possessed of a vatkthle 
pupil which is, however, for the most part, vertical and linear : Ears well 
developed, freely exserted from the head and thence having ooBsidcraUe 
mobility, (tvoMi, nearly nude, the interior complex, and the Assure at the 
posterior part of the helix divided and fumMied with two salient processes: 
the body (as already noticed) subvenniform : the neck thick and Aort : 
the limbs short and stout, and equally so in both extremities ; the feet 
large, broad, spreading freely, and furnished with full soft fleshy soles': 
4 baai-digital, and 2 elongate metatarsal and metacarpal balls: the action 
and stnicturc plantigrade; but not typically so, the fur extending in the hind 
feet Jtlis of an inch below thC os calcis, and the animid using at speed the 
digitigradc motion with the hind extremities, proceedhigby bounds with all 
four feet at once: the talons ^ths vaginate, and as sharp and curved almost 
as in the Feiinw: the tongue aculcated backwards: the tail equal tv the 
body and head, cylindrico-tapered, thick at the base, not prehenrile, 
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untwisted, lUid caniad sub-horizontally with the terminal part a little raised 
BO as to keep it off Ihefrouinl. 

The females have 4 ventral teats, and produce, I understand, hut one 
brood per annnm The habits of the species render them monre active by 
night than by day—a circumstance clearly provided for by the largeness of 
their eye with its extremely convex cornea. They sleep rolled up in a ball: 
when angered, spit like eats; <uid, like cats and dogs, drink by lapping 
ndth the tongue. They are extremely ferocious and unruly when taken 
mature'; bat are apparently very capable of being tamed, if caught wlien 
yenng, thongh the natives of the plains or hills never attempt to subject to 
discipline thdr various and high natural endowments. Their cerebral 
development is much greater than that of the Mangooses; and they have a 
finer sense of smell, but less acute hearing and diurnal vision. When fight¬ 
ing they grapple with each other like wrestlers, scratching and biting at 
the same time, but never quitting their hold on the body of the adversary. 
They are matchle® climbers; and derive the extraordinary energy of their 
double grasp with both hands and feet, whether in scansion or in contests 
with each other and with their prey, from the high articulation and free 
lateral motion of their limbs, the great strength and firm insertion in the 
large humeri of their pectoral muscles, and from the sharpness and curva¬ 
ture of their very mobile sheathed nails,—<all points in which they differ 
remarkably from the Mangooses, and approximate, through the Diluri, to 
the Bean and Cats. Their rapid action is by digital bounds of the feet,— 
palmary, of the hands: their walk slow, wholly plantigrade, and deliberate, 
with the head and tail lowered and the back arched. Their intestines arc 
usudl^ from 4 to 6 times the length of their bodies, -j^fths of the canal con- 
Bisting of small gut, and the rest, of the large. They have a short co'ciim 
of about an inch in length, and commonly of the same equable diameter 
wHh the large intestine which, as well as the small, is thin, coated, and free 
from vahes, sacks, or any other apparatus calculated to retard the passage 
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of the food. The Btomach i.s a smooth membraneus bagpipe, exhibiting on 
its outer surface the faintest indication merely of mnscuhi^ fibn. 

The above remarks relative to the organization and habits of the Hir¬ 
sute Paradoxums are, in the main, equally applicable to ttio two following 
species which I shall therefore characterise principally by such differences 
as they exhibit. 

PABAnoxuBus Nipaleusis, Mihi. The more peculiar habitat of this 
species is the central region of Nepal, where it is very common: but it is also 
found in the northern, and occasionally on the confines of the southern, 
region. It never quits the untamed forest, and very seldom the inouft- 
tainous country. The intestines of this species arc somewhat longer than 
in the last, or six times the length of the body and head; and the auwns of 
its molar teeth are rather flatter—indications of a less carnivorons habit 
than are supported by the relative manners of the living animals as seen by 
me in confinement, as well as by the contents of the stomachs of such as 
were killed in the state of freedom. I kept an individual of this specie* for 
four years; and, though I took no pains to tame it, it exhibited many more 
signs of docility than I ever witnessed in P. IJiisntHS. The stomach too of 
one which I shot in the forests of the central region contained only seeds, 
leaves, grass, and unhusked rice. Tlic caged animal w'as fed on boiled-rice 
and fruits, which it preferred to animal food not of its own killing. When 
set at liberty it would lie waiting in the grass for sparrows and mynas, spring¬ 
ing upon them from Uie cover like a cat; and when the sparrows, as fre¬ 
quently happened, ventured into its cage to steal the boiled rice, it w ould 
feign sle^, retire into a comer, and dart on them with unerring aim. 
Birds, thus taken by itself, it preferred to all other food. 

This miiiiml was very cl^nly, nor did its body usually emit any offensive 
odour, though when it was irritated, it exhaled a most fetid stench caused 
by the discharge of a Qiin yellow fluid from four pores, two of which are 
placed on either side the anus just within the spiuncter. The oigans 
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oecretiag this liquor are scattered granular specks, from which no ducts ore 
traceable to the pores which emit it. 

No similar pores exist in either the preceding species, or in that which 
will be subsequently described; and yet both of them were ordinarily fcetid 
whilst the present one was not so.* Doubtless the secretion exists in all, 
though tho pores which carry it off are no more visible to the eye ir these 
species than are the ducts in the other. 

The distinctive secreting apparatus of the genus, and which is dispos¬ 
ed on either side of the whole length of the male and female organs of 
generation, has the same form in all three species, and the same secretion. 
This organ consists of two almond-shaped glands, one of which is laid edge¬ 
wise along either side of the membrum virile or of the rima sexualis. These 
glands arc covered on the outer side with fur, but are nude on the inner 
side ; and, the skin being lax and subvalvular, when closed they conceal 
tlie sheath of the penis or the lips of the vulva—when opened, exhibit a 
shallow longitudinal fossa between the glands and those parts—but so 
shallow that both arc laid bare upon a nearly level and wholly nude surface. 

Jjongitudiually the glands are clearly defined by a slight constriction 
of the skin, especially on their anal extremity, lietween which and the 
opening of the anus tliere is a clear space of an inch, covered with fur like 
the proximate parts, and forming a simple peroncum, from which, in the 
male, the testes are suspended in a small hairy scrotum. If you press 
these glands, with the skin on, they yield a clear thick substance like 
congealed honey, in small globular particles, issuing from numberless small 
and similar pores disposed all over the surface of the glands. Pressure, 
when the skin is removed, causes the protrusion of the same substance, in 


* Thii may be expluned by the contUnt lUte of irriution in which the two tormer 
ipeeiw lived during the thort time I hnd them alive, whilst die latter, from having been tahn 
tonng and reared in confinement, was ordinarily tranquil. 

c 
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the form of strings, like TermiceUi. The odour of this secretion is strong 
and mudiy. 

1 now proceed with the description of the Hipahte species. This 
species is 48 to 50 inches long from the snout to the tip of the tail; the tail 
being, as in Hirsutus, equal to the body in length when measured with the 
terminal hair, and about an inch less, if the tail only be admitted. The 
weight is from 9 to lOlbs., and the whole habit considerably more robust 
than in Hirmtus. In this respect, as in the twisted tail and shorter face of 
NipakHsit, it differs materially from Hirsutus, agreeing with the Pongoun5 
or P. Tjffnu of Cuvieb. Indeed so strictly simUar is the conformation of 
Nipakusis to Typus that it is unnecessary to say luore on that subject '; 
so that we may proceed at once to the fur and colours of our species.* 

The fur is of medial length and of two sorts, pretty much as in the 
domestic Cat, only longer and thicker. The length of the hair is about 
inches: of the wool, about 1 inch. The former is triannulated from the 
base with dusky slaty {£) rufous yellow (^) and black (|): the latter or 
w(^ wholly slaty. The general effect, in point of colour, is a medial 
cat gray or brown gray, void of all marks upon the body. Centre of the 
neck, on the abdominal aspect, chest, belly, and insides of the arms and 
thighs, pure rufous yellow: tip of tail, paws, ears, lips, chin, a curving line 
on the cheeks proceeding from the upper lip to the eyes, and a longitudinal 
mark over the eyes, black or blackish: iris brown; nude skin of the soles, 
lips, and ears, fleshy brown: palate and tongue, fleshy white: whiskers 
half white and half black. Those of the lips are very strong, long, and 
adpressed. There are lesser salient tufts of bristles on the cheeks, above 
the eyes, and under the chin—attributes common to all the tliree species. 


• Tjifnu, Meording to. CcviSK, bu 0 ttoU. Mjxifciwi* hu bnt foar; io olio Nirtutiu 
Aad, M tho diSbrenee ii moterial, I beg to lUto mg fiwti lutvo boon euefnlly detormiDod by 
the osuiiMtioB of leeenl iadinduti. 
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The ears in the present species are covered, outside, with hair which also 
forms a margin round the inner surfece. The fissure of the posterior port 
of the helfat is simple, and the processes of the interior are less developed 
than in Hirsutus. Both, as well as the one to be next described, have a 
small stripe of fiir below the os calcis ; and in all the large lax interdigital 
membrane is covered with hair. 

The females have four ventral teats. They are rather less than the 
males, but otherwise entirely like them : nor does nonage afford any 
material distinctive signs. 

PARADOxuans liAMQERUs, Mihi. This species is strictly confined to tlie 
northern region of Nepal, for warding off the cold of which its woolly 
fleece is peculiarly well adapted. In general conformation and physiogno¬ 
my it is mediate between the two preceding animals, being less vermiform 
than Hirsutus —less robust than Nipaknsis. In size it is considerably less 
than either. It measures only 32 inches from the snout to the tip of the 
tail, whereof the length of the tail is but 12 inches, or barely more than 
a third of the entire ditnensions. The ears are hairy on the outer side : 
and the tail is without twist. 

The fur consists entirely of wool precisely similar to that of a coarse 
fleeced sheep. It is about an inch long, and collected into floces or clumps 
which incline to a curled appearance. On the legs and face the fur is short¬ 
er, closer set, and more like the fur of the congeners of this singularly robed 
species. The colour is an uniform earthy brown, but paler and fading into 
yellow, on the belly : the whiskers are white : and the nude parts, fleshy 
gray. As the Paradoxuri generally, and the Hirsuti species in particular, 
bear a resemblance in several respects to the Viverrte proper, with which 
they are ordinarily compared; the following anatomical details may excite 
some interest, as well by their novelty, as by the demonstration they afford 
hat striking difierences of form and consequently of habits exist between 
he one group of animals and the other. 
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The MvctuMa, as already noticed, is the Paradoxtcnu jETtVwIwf .■ the 
Catarte or Colds, the Viverra Rasse vel Indica ; and by these, the popular 
names, the animals are described in the ensuing memoranda for the greater 
part of which 1 am indebted to Dr. Campbell. 

The scull of '.he Colds throughout very considerably compressed and eleva¬ 
ted in comparison of that of the Muchabba, the one bearing in its general form 
the same resemblance to the cranium of the spaniels as the other does to the 
scull of the mastifih. This comparison refers more particularly to the 
cerebral portion of tlie heads. In other words, the parietes of the Calarse 
shelve insensibly towards each other, and are surmounted by very large 
longitudinal and transverse cristm; whilst those of the Muchobba have an 
ample swell, with ridges far leas developed. The articulation of the jaws 
is somewhat deeper in Cal&s than in Muchabba; the roronoid processes 
considerably larger and more inclined in the latter than in the former. 
The form of the zygomatic arches and of the orbits, and the proportional 
length of the frontal and nasal bones, are pretty much the same in 
both: biit the contour of the latter bones is materially did'erent in the 
one and tlie other animal. In the Muchabba the frontal and facial line, 
from the commencement of the longitudinal crista to the end of the nose, 
is straight in its length; whilst, in the Calarse, it is arched; and, if these 
parts be regarded in reference to their transverse outline, in the Calarse 
they present a strong and perfect convexity throughout—^in the Muchabba, 
a level, depressed along the mesial attachment into a groove which occupies 
the whole extent of the nasal bones and the anterior half of the os frontis. 
The receptacles of the auditory apparatus are three times as large in the 
Calarse as in the Muehebba: hut those containing the olfactory organs are 
somewhat larger, though by no means compensably so, iir the latter than in 
the former scull. The infra-orbitar foramen is twice as great in the ilfit- 
ehaiba as in the Calarse, corresponding to the superior size of the whiskers 
in that animal. The teeth have in both sculls the same positions, forms,' 
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and numbers: but the canines are sharper and rather more curved, and 
the processes of the molars are much more acute and longer too, in the 
Catarse than in the Mvehaliba. The scull of the Mtickabba measures 41- 
inches in length, 2 and ^ in width, and Ifth in height: Tliat of the Catarse 
4^ in length, l| in width, and 1| in height. In proceeding with this com¬ 
parison the osteology of the Muehabba will be chiefly detailed, the differ¬ 
ences, merdy, presented by that of the Catarse being noticed as they occur. 

The cervical vertebne are seven, and measure together 4 inches. The 
lateral processes or aim of the atlas are broad and strong, as is the spine or 
crest of the vertebra dentata. 

The six anterior vertebree only of the neck are pierced in the trans¬ 
verse processes by the canal of the vertebral arteries; and, with the excep¬ 
tion of the two first and the last, all have strong transverse processes 
resembling those of the lumbar ones. To this may be attributed the 
strength and thickness of neck so prominent in the animal when alive 
and so essential to his predatory habits. The vertebral arteries enter the 
spinal canal in the articulating cup of the atlas, having a tortuous course 
through its body, and they penetrate the condyles of the occipital bone 
immediately after entering the scull. The seventh cervical has all the charac¬ 
ters of the dorsal vertebrae except the depression for the articulation of the 
rib. In the Catarse the cervical vertebrae are seven as in the Muehabba; 
but they are so much longer in the former animal as to measure one-third 
more, or six inches. The crest too of the vertebra dentata is higher and 
arched, giving that graceful bend of the neck so noticeable in the living 
Catarse. 

Dorsal vertebrae 13, smaller in their bodies and transverse processes 
than the cervical ones. Tlie 10 anterior ones have spinous processes point¬ 
ing backwards; the three posterior ones have no transverse processes for 
the articulation of the ribs, which are merely articulated with a small 
depression on the anterior end of the body of the vertebrae. The lumbar 

V 
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Teitebra are aeren in number and large: the transverse processes of all 
pointing forwards, those of the two first and of the last me, smaller than 
the others. Sacral vertebne three, united by osnfication of the lateral pro* 
ceases—passages being left opposite the intervertebral spaces for ftie trans- 
suasion of the sacral nerves. Caudal vertebne 28, the first four having a 
semains of the spinal canal. The number of vertebree here exceeds that of 
the Calaru by 4. The pelvis is shorter and broader in the Muehahha than 
the CtAane, the symphisis pubis being in the latter inch long, and in 
the former, only } inch. In the Catarn the acetabulum is much smaller in 
circumference and not so deep: but the groove in the anterior margin for 
the lodging of the round ligament is the same in both animids. The ster¬ 
num is composed of eight distinct bony pieces of a cylmdrical shape: the 
posterior one furnished with heart-shaped cartilage | of an inch long, 
projecting beyond the attachment of the last pair of true ribs. The 
ribs are 13 pair, 9 true or articulated with the sternum by intermediate 
cartilage, and four false The scapulae present nothing remarkable to 
assist in.elucidating the muscular powers of the animal, save the largeness 
of the spine and the extent and shallowness of the glenoid cavity—^the 
former indicating the strength of the scapular muscles, and the latter, a 
great latitude of motion in the humerus. The glenoid cavity is oval-shaped 
and twice the extent of that in the scapula of the Catarx. And here we 
have the first indication of a prominent difference in the motive organs of 
the one animal from those of the other. 

The humerus is 3§ inches long, strong in its shaft, and bearing pro¬ 
minently all the marks of a bone subjected to vigorous and varied muscular 
power. Its head is large and represents a small segment of a large circle. 
It appears twisted towards its distad extremity, where it dilates into two 
large condyles for the origin of the strong muscles of the hand and fingers; 
and the tidge for the insertion of the great pectoral muscles is strongly 
mark ed. Contrasted with the humerus of the Cataru it helps much to 
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nitiBtnile the ftractnre required for a plantigrade and climbing action, ai 
compared vith a digitigrade one. 

Hie animali are as nearly as possible of an equal mean height: but 
the leogth of the corresponding bones is far from equal. The Coform 
mowea aidely on his fingers by which means the length of his metacarpal 
bones and of his wrist are added to his height. The Muekniba walks 
entirely on bis hands and wrist, being thus deprired of his carpus and 
metacarpus as a part of his stature from the ground. But he is compeO'' 
sated for this by an increased length of humenis and forearm nearly 
amounting to die length of the metacarpus which is added to these bones 
in composing the height of the Catarse. The centre metacarpal bone of 
the Catarse is one inch long: His humerus half an inch shorter than that of 
the Muckatta, and his radius (the true forearm) J of an inch shorter than 
that of the other animal. The humerus of the plantigrade animal is 
strongly marked with a large ridge for the insertion of a pectoral muscle 
which rises from the whole length of the sternum; is furnished with broad 
condyles for the origin of the muscles of the band and fingers; and has an 
extensive surface for articulation with the scapula. All these si^sindi* 
cate free action of the arm on the trunk,'with extensive motion of the hand 
and wrist. The humerus of the digitigrade animal, compared with the 
above, is weak and short; is not so prominently marked with ridges; 
its condyles scarce plroject beyond the articulating surface or trachiea; 
and it shews a limited surface for articulation with the scapula. These 
marks attest a more limited power of arm and hand, and a less free 
motion of the extremity on the trunk. The radius in the Muchabba 
is much stron^r and | of an inch longer than in the Catarse: its arti- 
calating surface which enters into the composition of the elbow joint, 
is twice as large as that of the otlier: its rotatory motion on the ulna 
is much more free and extensive, enabling the animal to bring the hand 
from the stale of pronation fredy round to that of semi-supination; 
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Bnd its distad extremity is dilated into a large articulating snrfaee for 
the attachment of the vrist. The ulna, as is usual where the radius 
is capable of rotation and forms the chief articulation with the carpus, 
becomes gradually smaller towards its end where it terminates in a round 
point. In both animals it enters but sparingly into the wrist joint, being 
articulated with one carpal bone only. The bones of the carpus are 
seven : those of the tarsus are seven also: the metacarpal and metatarsal 
ones are five,* corresponding to the number of fingers. The latter bones, 
as well as those of the digits, are all nearly of equal length. The articula¬ 
tion of the metacarpal and metatarsal bones with the carpus and tarsus is 
free, affording much |>owcr of motion on one another. Tltese bones admit 
also of flexion and extension on the wrist and ankle; instead of forming 
a compact arch, as in the Calarse, where they are raised from the ground. 
The five digits of the hunds and feet arc a'.i produced to the front, the 
tliumbs not being retracted as in the Catarse ; and they arc armed with 
feline talons. Each digit has tfiree jihalan-.'es endowed with the most 
extcnsiyc motion. To all the.se j»tH uliarit!:'S of structure it is owing that the 
Muchabba is enabled not only to climb trees wi:ii oiise and rapidity, but 
in its o-.vn defence as for purposes of aggrtjssiou to grasp an object with 
consideruhle strength and witli the feet as well as the hands. It cannot 
of course bend the digits on the palms, hut witJi one hand opposed to the 
oliier and the free rotation of the radius on the ulna the Muchahba clasps 
tlic branch of a tree or the body of its antagonist when fighting with the 
greatest ease, and apparently v ith niutrh force. The Muchabba in these 
respects differs much from the Catarse, whose efficient fingers are, besides, 
only four, with a small fifth, one behind and before, but of little use from 


* Tbcre ar« also two nnall leiamaiil bones placed oier tbe articulation of eaob metacarpal 
ud metaUraul with tbe firat phalana, to aerve ai fulcra for the digita. 
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thm elevation and imperfect deTcIopment. Nor are its talons either so 
acute, 80 curved, or so mobile, as those of the Mwhabha. 

The bones of the fore arm and leg are separate in both: and the wrists 
and ankles ef both contain the same number of bones : so also do the 
digits :* but in the Catarse there are only 4* metacarpal and metatarsal 
bones, instead of 5 ; and the bones of the fore arm and of the leg are more 
slender and have smaller articulating surfaces in Catarse than in Muckabba, 
From the foregoing remarks it is apparent that the whole structure of 
the limbs down to the talons is in the Mwhabha suited to scansion, in the 
Catarse to rumiing. The few observations which follow will shew that 
these osteological diiferences are accompanied by others in the structure 
of the soft parts, The urinary and generative organs with their append¬ 
ages, although in one point essential for classificntioulKuriiig a resemblance, 
are widely different in each. Placed on the sb(;atli of the penis anterior to 
the scrotum there is a secreting organ : but, whiU; in the Catarse it con¬ 
sists of a hairy lump, having the size and nearly the shape of a walnut, w ith 
a deep cleft in its centre terminating in u cavity which is again subdivided 
transversely into two hairy depressions, in the Muclinhha it is simply a 
longitudinal naked secreting space w'holly exposed to view.'l 1'hc penis of 
the former is very small, bony, and pointing to the ground: that of the 
latter large, without bone, pointing anteriorly, and r.ov«re<l by a strong 
incmbranc tliickly studded with horny points. The pro.sfit1e gland of the 


* la respect to tbc metacarpal, metatarsal and digital lionea of Catarse, it would perhapi 
be more correct to say that there are live bones to the lortrirr, and only two to the inuer digits : 
removing the defieiency from tltc one part to the other. 

t Dissection proves the accreting organ to consist of two bodies in butli animals. Jiut ia 
Catarse the two parte of tt are closely end lirmly knit together over the penia, wbilit in Muchab- 
ia they are quite separated, and hare the penis lying freely between them. The secretion it 
Uoremntkyin Catarse than in Muchdbbu. 

W 
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one is small, two-iobed, and has the urethra passing through its centre: 
That of the other, as large as man’s, and with the third lobe largely dere- 
loped, lies high in the pelvis, and has the urethra passmg through its sur¬ 
face nearest the rectum; the mass of the organ being between the pubes 
and urethra. The anus in both animals is without palpable secreting 
glands, ducts, or pores. 

The small salivary glands and the general nature of the chylopoetic 
Tiscera in both proclaim carnivorous habits, as contrasted with the same 
parts in herbivorous animals. Throughout the stomach and •intestinal 
canal of the Muchabba, there is nothing found to retard the speedy passage 
of the food. The lESophagus enters the stomach close to the left extremity 
leaving no cul dc sac. The intestines are thin coated: the small caecum 
undilated at its distad extremity: and, although the intestine is wider from 
that to the anus than above it, there is no trace of sacculi in it, and its 
course is nearly straight to the vent. The w hole intestines in both animals 
are usually about four times the length of the body and of »mall calibre. 
But the smaller ones of the Calarse are thicker in their coats: its cecum is 
longer, and dilated at its further extremity; and tliere are three valvul® 
conniventes found in its large gut. Its stomach also is thicker and less 
purely membranous. These circumstances would lead to the idea of this 
animal being less blood-thirsty than the Mucltabba. 
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SKETCH 

OF AN UNDESCRIBED 

HOODED SERPENT, 

WITH 

FANGS AND MAXlLLAll TEETH. 


By. Db. Th. CANTOR. 


HAMADRYAS, A’w. Oen. 

Caput latum, suluwatum, deplanalum, rostra brcvi, obtumt. Canihus 
frontalis obsoletus. Bucca- tumidte Oculi magni, prominentes, papilla rotun¬ 
da. Nares late nperta-, laterales, ditorum leutellorum in con/inio. Scuta 
rostralia frmtalibus minora; scuta supraorbitalia scuti vert ids rjnsdem magni- 
tudiuis, scutella praorbitalia duo, poslorbilalia tria; scuta orripilnini imi.riiHa, 
sex magnis scutis circumdata. Dentes veneni antici, pone fptos piiuci dentes 
maxillares. Gula sqtuimosa. Collum dilatabilis. Truncus teres, abdomine 
rotundalo, squamis Ivevibus, per series obliquas dispositis, imbricntini tcctns. 
Cauda brevis, scutis 4” scutellis tecta. 

HAMADRYAS HANNAH. 

Superne olioaceo-viridis, striis sagittalihus uigris ciucta; abdomine glauco, 
nigro-marmorato ; caudafere\. 

The sliiipe of the head is very like that of the I^aja tripudians, Mehbem, 
the Cobra Capello, covered above with 15 larger shields in 5 ranges, the 
first of w'hich containing 2 scuta rostralia, the second 2 fronJulia, the third 
2 supra-orbitalia and tlie scutum verticis, the fourth 2 occipitalia, surround¬ 
ed by the fifth range, consisting of 2 postoccipital and a temporal shield on 
each side. These scuta as well as the others, covering the temples and lips. 
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are of a drab color, edged with black. The integuments of the upper part 
of the head as well tliose of the side and of the chin, are represented in the 
accompanying drawings. The muzzle jobtuse, rounded, with a wide semi¬ 
circular opening for the tongue, which organ is black, thick, bifurcate. 
The nostrils lateral, wide, between 2 shields. The eyes prominent, large, 
brilliant; golden iris, round pupil, surrounded by 3 postorbital, 2 prseorbi- 
tal and 2 labial (the 4th and 5th from angulns oris) shields. The upper lips 
covered with 7, the under lips with 8 shields. The mouth large ; in the 
upper jaw, a little longer, than the lower, 2 rows of palatal, sharp, reflex, 
distant teeth : two fangs on each side, covered as usual with a duplicature 
of the palatal membrane, behind those a few (3-5) maxillar teeth. Two 
rows of sharp, reflex teetli in the lower jaw. The neck dilatile, (’) though 
in a less degree, than that of the Naja iripudians, so that the hood or disque 
of this Serpent, is comparatively more oval, narrower, but thicker, than the 
hood of the latter. The back of the hood is covered with oval smooth scales 
of an olive green color, those which cover the black skin with a black 
margin, those covering the white skin of a lighter colour and without black 
edges. The anterior part of the hood is formed by the first 16 to 18 abdo¬ 
minal scuta, of a reddish yellow color, and the two lowest rows of scales, 
between which appear two black spots on each side, formed by the intersti¬ 
tial black skin. The trunk thick, cylindrical, tapering towards the tail, 
covered with 21 oblique ranges of smooth, imbricate scales of 3 different 
shapes (PI. XII. Fig. £.) Their color is olive green ; the interstitial skin 
is partly black, partly white, disposed in such a manner, that it forms a 
number of bands, converging it. the direction of the head ; the black pre¬ 
valent towards the tail, near which the colors become much more bright, 
w'hich is in general not the case with Serpents. Tlie broad abdominal 


(') The povor of (lilitisg the skin of the neck and thui forming a hood or ilifqne is a eha- 
raeteriitie of the genua Naja, Laurbnti, of which (wo diatinot ipeciea are known, vis. the Na/a 
tri/mdiam, with a number of varietiei, moat of which are mentioned and figured by 
lliiasBi.i, and the Naja Coluber haje, Ziami, L’Aipie, the Aapia of the Clasaica, repre. 
lented by Gboffrov St. Hilaihb, and Saviokt, in '* Deacriptimi de I’Egyptc.” 
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scuta are bluish grey, interspei'sed with black as they approach the tail. 
The tail cylindrical, gradually tapering into a sharp point, covered above 
with hexagonal, yellowish green scales, marked with pitch black, so that 
its general appearance is black, divided by yellow rings, and interspersed 
with spots of the same color. From the broad semicircular plate, covering 
the anus, proceeds a number of blackish blue, somewhat chequered, scuta, 
after which commence by pairs the subcaudal scutclla. 

How little confidence can be put in counting the abdominal scuta and 
subcaudal scutella, using as a guide tlieir number, which varies nearly in 
each single individual of the same species, is a remark made long ago by 
several Naturalists. The following Tables shew the difference in this res¬ 
pect as well as the res]>ective dimensions of four specimens, which have 
come under my inspection. 



(') No. 1 ii die apecimeu Uere deacribed. 
X 
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The natiTes nay, that indmduals are found upwards of twelre feet 
in length; at all events this Serpent for a venomous one is remarkable for 
its nze, which, even if attained by any of the others hitherto described, is 
certainly not surpassed. In general these reptiles are of a comparative 
small sise^ and perhaps the greatest ever described is a species of Daudin’s 
genus Bungarux, which attains according to Cuvier seven or eight feet 
(Rigne Animal II. p. 96). Another venomous Serpent, generally reckoned 
amongst the greatest, is Vipera lanreolata, Davdin, Trigonoctphalus 
lanceolatHs, Oppel, the size of which is six to seven feet; .that one' has ever 
been seen.upwards of nine feet, is considered very doubtful (Diction des sc. 
nat. LV. p. 302.) Three of the above-mentioned specimens were caught 
in the Sunderbuns, the fourth in the jungle not far from Calcutta. Accord- 
ing to the natives, this Serpent chiefly feeds upon other Serpents ; two 
specimens in my possession were regularly fed by giving them a living 
Serpent, no matter whether venomous or not, every fortnight. (’) As soon as 
this food is brought near, the Serpent begins to hiss loudly, and expanding 
the hood raises about two or three feet, and darts upon its prey just in the 
same way, aatbe tripudians does. Dr. Russeli. says, (I. p. 85), he 

could never induce the venomous Snakes to feed spontaneously. I have had 
various opportunities of verifying this with the Ncfja tripudians, Vipera 
ele.gans, Davdin, Bungarus annularis Daudin. The Hamadryns only 
makes an exception. This, liowever, is not tfte case with those venomous 
Serpents armed with fangs behind the maxillar teeth, (i crochets postferi- 
eurs), which 1 have had opportunity to observe, viz. Cerberus Granlii 
mihi and Potamophis Xjushingtomi mihi, both of which readily enough 
swallow their food. 


(' ) The Snske.^atahen before they feed Serpentt. kept in cegee, areaeenetomed to gire 
them a quantity of water, which it readily swallowed. As I hare witnessed this feet very often, 
I cannot help remarking how perfectly wrong the physiologists are, who state, that Ophidians 
never drink. On the contrary, these animals both drink and moisten their tongnes, which, 
with the Serpents whose tongues are not situated inuneoiately in the cavity of the month, 
become two quite diSerent acts. 
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The fiesh poison of the Hamadiyas is a pellucid fluid, in consistence 
like a solution of gum-arabic in water. It reddens slightly litmus paper, 
which is also the case with the fresh poison of the Naja tripudians, Vipera 
elegoMS, Smganu mwularu, and Bvmganu eanUeus; when kept for some 
tim«» it acts much stronger upon litmus, (the color of which is easily res¬ 
tored by the application of carbonate of magnesia,) but after it is kept, it 
looses a great deal of its deleterious eflects. Reserving the experiments 
made with the poision of this Serpent upon living animals, 1 shall merely 
state here, that the poison seems to act less quickly than that of the 
Vipera ekgams cmd the Naja tripudians; but it should be remarked, that 
the experiments were made during the cold season. This specimen, which 
was brought me in the beginning of November last, changed its skin in the 
end of December, a process, which I have reason to believe takes place in this 
as well as in the other Ophidians of this country several times during the year. 


In consequence of the strong resemblance between the Bamadrym and 
the Naja, I should consider them as neighbouring genera, and I even at first 
thought I could refer this Serpent under the genus Naja. Circumstances 
however prevented me till latterly from being able to examine specimens, 
whose fangs were untouched (those of the former having been drawn by the 
Snake-catchers, who are much more afraid of this, than of the Cobra,) 
when I discovered the peculiarity of the mazillar teeth behind the fangs, 
which is found in the Bungari and Hydri, but never in the Najas. This 
material anatomical difllerence, in addition to the others existing in the exter¬ 
nal appearance, occasioned me to form a new genus. (*)— Jffamadryas Hannah 
differs from Naja tripudians : 

1 . By its having maxillar teeth behind the fangs. 

2 . By the spina on the os occipitale infeiius, which, like that of the 
Vipera elegans, is of a remarkable sise and much more developed, than the 
same of the Naja. 


(*) Hsmsilryu H. U Mid to inhabit hollow troM, and is freqaently obMived betwoen 
their branches. 
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3. By the integuments of the head. 

4. By the integuments covering the abdominal snr&ce of the tail. 

5. By its color. 

0 . By its food, chiefly consisting of other Serpents, which is not 
known to be the case with any of the other Ophidians, which shew them¬ 
selves rather inclined to evitc, than to attack each other. 

7. By its size. 

I have often heard asserted, that “ Cobras" (which name is naturally 
enough attributed to every hooded Serpent,) Itave been met with • of an 
enormous size, but I strongly doubt their belonging to the Najas, which 
scarcely exceed 5 to 6 feet in length. Some time before I discovered the 
Hamadryas, I was favoured by J. W. Gbant, Esq. with an interesting 
description of a gigantic hooded Serpent, he had observed at Beauleah, 
and which he remarked was no Cobra, adding, he was of opinion, that 
besides Cobras there are other hooded Serpents in this country. By 
inspection Mr. Ga-iNT denied the Hamadryas to be identical with the above- 
mentioned, from which it diflered in size and color. 

The native name of Uasnadryas Hannah is ‘ Snnkr-Choar'; another 
hooded Serpent, called ‘ Mony-Clumr,' is said to attain a much larger size 
titan the former. 


EXPLANATION OF THE PLATES. 

Plats X. 

A. lleaii of Ike Serpent preparing to attaek, expanding the hood. 

B. Front view of the eompletely expanded hood. 

Plats XI. 

A. The veaonioni apparatw and the fntronnding parti. 

Mosclsi. 

1. Yertebro-niandibnlarii. 

S. Cervioo-angnlirif with 
S' ill entaneona portion. 
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S. DigMiriens wiUi 
3' iU onUneoB* portion. 

4. TempomlM poiterior witb 
4' ill nuillor portion. 

5. Tompomlis mediui. 

n. Temporolii anterior n-itb 
V its maxilUr portion. 

7. The aac rarroanding tbe renomous gland. 

8. The excreUirian dnot. 

0. The duiilicatnre of tbe palatal membrane, covering the fangi. 

10. Snbmaxiliar aalirarian gland. 

11. Submandibular aalirarian gland. 

12. Tendo articulo-maxiliarii, apreading oameoni fibrei over the sac. 

B. Tbe venomona gland and ila anrrounding maaclea looiened and nent over to ahew the 

lobjaeent mniclei. 

1. Verlebro-mandibularia. 

2. Cervioo-angnlaria. 

3. Digaitrieni. 

4. Temporalia poaterior. 

5. mediiiik 

8. — —- anterior. 

7. Tbe venomona gland. 

8. Pterygoidena extemna. 

C. Lateral view of the aknll. 

D. 1. External appearance of the venomona gland. 

2. Tbe gland longitudinally divided, by which tbe cells and their little dncti 
proceeding into the common exeretorian duct, are laid open. 

Plate XII. 

A. The integnmenticovering the head and part of the neek. 

B. The iotegumenta of the lipa, chin and throat. 

C. Outline of the bead of the apeeimen No. 4, in the text. 

D. Outline of the head of a Naja tripndiana, about 4 feat in length. 

E. Sealea. 

1 of the neek. 

2 and 3 of tbe trunk. 

4 of tbe tail. 

F. Outline of the integnmenti covering the abdominal aurface of tbe tail. 


Y 
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SKSCRIPTION OF BnCCLANDIA, 


IX. 


DESCRIPTION 

or 

TWO GENERA OF THE FAMILY OF 
HAMAMELIDE^, 

TWO SPECIES OF PODOSTEMON 

AMD 

ONE SPECIES OF KAULFUSSIA. 
Bv WILLIAM GRIFFITH, Eso., 

4sid.’Surgfo»f IU04r(u 


1. Bucklandia. 

R. Brown in Wall. Catal. No. 7414, (sine charactere). 

Syst. Ldnnean Dooecandria Digynia 

Char. gen. Floret polygami, capitati, nudi. Anthera: Yalv& dehis 
centes. 

Old. Nat. Hahamelidex. R. Brown loc. citat. 

Char. gen. Floret capitati: eapitula 8-flora. Anthera ybItA dehis- 
centes. Captuia bilocularis, IS-sperma: temina bina inflma cujusque 
loculi perfecta, hinc alata. 

Arbor magna, fecie Populi cujusdam. RamvJi abruptc terminati, 
apice gemmiferi. Squama Tel tegmenta gemmarum binie opposite I Folia 
altmia exstipulata. Pedunculi terminales. 
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Bucki^kdia popvlnea. R. Brown loc. cit. Ejusd. Vermuchte 
Schriften p. 374. 

Hab. in collibus Khasiyanis a China Pmji, obi arboscula, osque ad 
Sarrarim, obi arbor magna. 

Florentem fnictiferamque legimus mense Octobris, 1836. 

Arbor in lociaidoneis ex auctoritate Wallichii 60—70-pedaIis, cortice 
auberoso bronneo, coron& irregulari. Lignum compactum, grave, e Taais 
parvis plurimis fibrisque minutis formatum. Itfedullse carnoste den* 
siuBculffi cellulce punctatae. Radii medullares plurimse angustissimse. 
Zoiue concentricae inconspicuae. Vasa spiralia circa medullam disposita, 
interdum composita. Vasa corporis lignei annulata punctataque? Fibra 
punctatae, punctis istis coniferarum similibos. Ramuli flcxuosi, glabri, 
lenticellati, articulati, articulis tomidiuscnlis, bine cicatrice folii lapsi 
notatis; novelli laeviusculi, abrupte et oblique terminati, foliuque vel 
viridia vel rubro-colorata et glaucedine cito evanidd t^ta. Gemnue 
semper terminales, foliiferae vel folio-floriferae, bisqoamatae! Squama 
oppositae, foliaceae, ovales, coriaceae, integerrimae, marginibus cartilagineis 
arete approximatis. Foliifera (vel ramulifera) diu persistentes clausaeque, 
planiusculae, fuciebus interioribus basi tantum except^ arete cohaerentibus, 
Btepius (an semper ?) foventes ramulos tfes miuutos, quorum qiiisque bine 
apice gereiis folium conduplicatum, hispidissimum pilis ferrugincis, crebre 
septatis acutis, summoque apice gemmanim squamas pariter bispidis- 
simas; longitudinaliter et inconspicue venosae sunt, externe et praesertim 
supra medium stomatosae, cuticul4 interiore quasi iibros4 et bine illinc 
stomatibus incompletis rarius donatA. Folii-florifera oblongaa, ventricosae, 
sub-inflatie, ad antbesin secus margincm altcrum spatbae in modum fissae, 
cito bivalves, demum nec tarde deciduae, membranaceo*coriaceae, praece* 
dentibus minus foliaecae, extus brunnescentes, intus albidae, utrinque (an 
semper?) stomatibus orbataa; fovent ramulos ejusdem fere formae ac in 
istis, apice floriferos et pilis brevioribos hispidos, folio ramuli exterioris 
tantum complete evoluto. Folia alterna exstipulata, ramulos semper 
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oblique tenninantia, longiuscule petiolata, late cordato-ovata, uiterdum fere 
deltoidea, longe cuspidato-acuminata, sappissime indiviso, aliquando bi- 
triloba, coriacea, integerrima, subtepanda, margine cartilagineo, supra 
IsBte viridia lucidaque, subtus subglaucescentia, novella iitrinque, sed 
prssertim subtus (vel in gemmis extus) ad venas et ad margines pilis antea 
memoratis cito deciduis hispidissima. Veuatio; vena primaria (costa 
auctorum) ad apicem recte excurrit, secondariis duabus infimis utrinque 
basi folii approximatis, ideoque folium basi subquinquevenium, omnibus sed 
his prffisertim arcuatis et mediantibus venis tertiariis conncxis ;>vcnulae 
intrainarginales incoiispicuie. Pagina ca>terum areolatim reticulata est. 
Cuticula infers tantum stomatosa, utraque e cellulis varie angulatis parvis 
conflata. Stomata ovalia, parva.* Petioli longitudine valde variabiles, 
interdum 4-unciales, soepius 2-uociales, utrinque incrassati transverseque 
nigosi, supra a medio usque ad apicem sulcati. Flores polygami, herma- 
phroditi nempe et foeminei in arboribus distinctis, capitati; octo in singulo 
capitulo vertciilis binis altemantibus dispositi. Capitula subtema, in 
pedunculis solitaria, giobosa, viridescentia, interstitiis fiorum prssertim 
fwmineorum dense pubescenti-pilosis. Pedunculi teretes, longutidine varii, 
semiiincialcs, vel uncialea fere. Calyx semisuperus, subcampanulatus, ore 
truncato camoso repando sub-5-lobo, lobis medio sulcatis, sinubus altcmis 
profundioribus ; fructiis induratus, f-superus, cseterum parnm mutatus. 
Petula perigjma, floris bermaphroditi numero varia, sinubus profundioribus 
oris calycini opposita, lineari-spathulata, camosa, integra, decidua, per 
sestivationem arcuatlm inenrva, ssepe in stamina incomplete mutata; floris 
foeminei suhqaaterna, rudimentaria, subulata, cito sphacelata deciduaque. 
Stamina 10-14 (an unqimm plura ?) perigyna, diutius persistentia ; floris 
foeminei nulla, ne rudiraentaria quidem. Filamenta subulata, subaequalia,, 


* Then bodim eoatiit of t osntrol opaqno anoia, gaaeiall; farrowad aloag tha middle, 
•BiTonadad by a Inaspareat ring. Bat in oiber auies tbe central areola it neither optqae nor 
farrowed, and appear* under an iadiffereat lone of the focal diateaee of of an inch to be 
elmed by a membrane. 
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per cestiTationem Tone flexa, post anthesin versus apicem sphacelata (an 
semper?); boram petalis altemantia semper solitaria. Anthera; oblon-. 
gte, prope basin adfixs, per anthesin saepe tortie, biloculares, vaivatim debis- 
centes, locnlonim sulco connective approximate; valvulae valde inmquales, 
interna angustissima, externa lata longitudmaliter et extrorsum revoluta, 
ambte persistentes, nndae, cito coriaceae, demum recta; et faciebus extends 
mutuo applicitae. Cmtuctivum lineare angustissimum, apice ultra loculos 
in apiculum brevem productum. Pollen ovale, laevc, bine centralitcr et lon- 
gitudinaliter sulcatum. Ovarium (in flore fcamineo niajus) semi-inferum, 
ovato-oblongum, biloculare, loculis anticis posticisque 3> 12-sporum, septi 
dimidio superiore tantum placcntigcro, parte libcrA primum pilis brevibus 
albis pubescens, demum glabratom. Sli/li duo, subiilati, glabri, revoluti. 
Stigmata plana, facies internas stylorum a medio circiter supra occupantia. 
OvtUa cuique loculo 0, biseriutini coilatcraliii, pendula (duobus infimis 
appensiS/ difformia; 4 superiora semper abortientia. Duo summa minima, 
intima, ovali-oblonga, supra ad foraminis situin quasi truncata, t^umentis 
nucleoque vix distinctis. Duo intermedia inajora, sursum pauilo, deorsum 
valde elongata, ambitu ovato-lancculata, inutu& pressione ad faciem interiorera 
angulata, extus convexa, foramine supero distincto hiante, tegumentis 
nucleoque mauifestioribus. Duo iuGma et extiraa semper fertilia, fundum 
loculi implentia, convexo-trigona, facie nempe interiore angulatd, exteriore 
convexi. Tegumenta bina, distincta, utraque celluloso-membranacea; 
exierius ratione interioris maximum, sursum in alam loculi parietibus ex¬ 
tends applicitam productum; foramen superum, rimsforme. transversum. 
als basin versus situm, ideoque quam maxime insquilaterale; raphe 
parum elevata, bine ad latus internum anguli seminis intimi currens; eka- 
laza maculA brunned notata. Inierius lageniforme, oucleum ovatum dis- 
cretum continens, colli ore denticulato, foramen longitudine subiequamte vel 
pauilo superante. Frwtus multiplex, subglobosus, induratus intersdtiis 
calycum rugosis. Captnla {-supera, demum omnino libera, calyce indurato 
infetne cincta, ovata, stylis stigmatibusque indnratia lectiusculis coronate, 
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glabra, ecorticata,bUocalarifl. £iidoMr]pi«m osseum fragile nitidum. Septum 
bilamellatum. DekueetUia loculicida, incomplete bindvia, valriB medio 
aeptiferis, demum bipaititis, ssepe stylis longitadinaliter bipartitia apicnlatis. 
S!minacujttsque loculi 6, situ oTulomm. Quatuor superiora abortiva solida, 
extus ossea; duo summa sursum truncata, deorsum producta, extrorsum 
curvata; duo situ et magnitudine intermedia sursum paullo, deorsum longe 
producta et in sinubus idarum seminum inferiorum quasi nidulantia, intus 
angulata, extus convexa; duo infima fertilia fonn4 auriculam hnmanam re- 
ferentia, convexo-trigona. Tegumenta bina leviter accreta; exterim celluloso- 
membranaceum, subcoriaceum, ecellulissinunsisconilatum, secus marginem 
exteriorem ab ipsa baai fere sursum productum in alam oblongam bilamel- 
latam, lamell4 exteriore maxim4 alee fonnam dante, interiore oblique trun- 
catA. Formnen immutatum! Inlerius cellulosum, brunnescens, albumin! 
leviter adnatum; collo brunneo-sphacelato, ore dilatato dentato ultra rimam 
foramenue nunc exsertum. Albutnen parcum, album, camosum. Embryo 
inversus, albus, longitudine et latitudine fere albuminis, aiilis, directione 
obliqqus. Radicuh conica, subulata, cotyledonibus duplo brevior, apice 
collum membranse interioris subintrantc. Cotyledones plans, camosce, 
avales, inconspicuevenosse.faciebusseminis parallels. Plumula inconspicua.* 

2. Sedgwickia. Wall, et Guff. 

Ord. Nat. Hamamelidea. 

Character gener. Flores capitati, nuinero indcfiniti. Capsulabilocularis. 
Semina indefinita, unico infimocuj usque loculi pcrfecto, marginato-alato. 


* Seed! of thii plant arliieli were town in tlie llonorable Compuy’a Botanic Garden at 
Calcutta, on the 2d Norember lOSb, commenced germinating on the 18th of the aame month. 
Of theie I hare examined two in an early and dried atate. The integnuenta were mpintod 
irregularly at their apioea and the wing had totally disappeared. The inner one had beoome 
quite diitinet, the albumen had disappeared. The radicle bad reached a ooosiderable length. 
The cotyledons were for the greater part enclosed within the integuments, but had enlarged 
and assumed a greenish tint. No plnmula had been developed. 
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Arbor excelaa Cerasum quodammodo habitu referens, aromatica. 
Gemma axillares terminalesque imbricatim squamatoe. Folia alterna 
stipulata. PeduHculi axillares.—Locus in systemate Linneano incertus. 

Jam anno 1B32 genus Bucklandiee Hamamelidearum Indicarum Gco- 
logo summo Oxonicnsi dicavit Robertus Brown; alterum nunc genus 
novissimum ejusdem ordinis consecramus viro reverendo Adamo Sedg* 
wickio. Geologise apud Cantabrigienses professori pariter illustri. 

Sedgwickia c'erasifolia. Wall, et Griff. 

Hab. in regiune Assamise superioris Muttack dicta, inter Debroo 
mookh et Rangagurrah, in gradu longitudiuis orietitalis 95, latitudinis 
borealis 27. Fructiferam invenimus mense Februarii, 1836. Humida amat. 

Arbor 50—OO-pedalis, satis formosa. Truncus sa^pe basin prope divisus; 
cortice laeviusculo cinereo-albido, gununi-resinam piperoceo-aromaticam 
parcam continente vel effoeta. Corona oblonga apieem versus pnesertim 
fructifera, ibidemque ut plurimum foliisorbata. Lignum grave compactnm 
ut in Bucklandia. Fibra, eseque pnesertim circa vasa dispositse, punctatae, 
punctis persimilibus istis Coniferarum, 1-scriatis. Ramuli teretiusculi, 
griseo'brunnei, bine illinc lenticellis exasperati, fructiferi abbreviate et 
apieem versus confertim foliosi. Gemma foliifera conspicua! axillares, pro- 
sertim in ramis sterilibus, et terminales, cylindraceo-subulatac: squama; arete 
imbricatm mucronatse, sursum majores; inferiores rotundatae, scariosse, 
coriaceae, rubro-brunneo plus minus tinctae, glabrae vel leviter pubescent^; 
superiores oblongae fcrrugineo-pubescentes, sursum magis magisque in 
folia abeuntes. Pubescenlia simplex. Folia alterna, pctiolata. ovato-oblonga, 
acuminata, serrata, (serraturis glandulosis) subcoriacea, supra lutescenti- 
viridia, subtus pallidiora, matura supra glabra, subtus subpubescentia, 
axillis venarum secundarum villosis, contusa (baud secus ac caetene arboris 
partes) odorem aromaticum piperaceum effundentia; vematione involuto- 
imbricata. Venatio: venae infra prominule ; secundariae altemantes, supra 
medium aTcuatae et ope tertiariarum irregulariter nexae ; caeterum venulae 
reticulatim anastomosiantes, venulis additoriis secundariis saepe inteijectis. 
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Cutieula utraque e fcellulis sinuosis conflata; superior stomatibus expers. 
Stomata minuta, ovata, disco opaco quasi glanduloso, areolae circumambientis 
parietibus rectis. Pelioli basi inarticulati, utrinque paullo incrassati, supra 
canaliculati, apice utrinque glandulosi. Slipulae lincares, angustae, obtusae, 
secus marginem exteriorem glandulosae, vel caducae sunt, vel subinduratae 
persistunt, et tunc elongationc petioli supra basin hujus paullo elevantur. 
Jnflorescentia axillaris, sed ob approximationem foliorum terminalis saepe 
videtur. Flom desiderantur. Fruclus indefinite multiplex, globosus, 
magnitudine cerasi majoris, induratus, rugoso-verriicosus, stylis stig- 
matibusque persistentibus induratis subrevolutis quasi echinatus, pube 
breTissim^ ferruginclt simplici velutinus. Padunadi sesquiunciales, 
adscendentes, insertionc articulati, laeviusculi, brnnneo-cinerei. Calyx 
fructOs |-9uperas induratus, truncatus, ore varie lobato, lobis angulatis 
medio saepe conicis, minutissirae ferrugineo-velutinis, • demum liber. 
StamitM (an perfecta ?)\ lunc illinc diu persistentia, perigyna, subses- 
silia. Connectivum angustum. Anlhera adnatae, oblongae, apice nunc 
mucrqnulatae, biloculares,longitudinaliterdebiscentes; valvulae aequalesper- 
sistentes, Capsula initio ^-supcra, ibidem corticata minuteque ferrugineo- 
velutina, demum libera, bilocularis (loculis anticis posticisque 3 facile 
iolubilibus) polysperma, incomplete scpticidim bivalvis, valvis demum 
bipartitis, valrul4 altcrA stylo indiviso, vel ambabus stylo longitudinalitcr 
bipartito npiculatis. Septum bilamellatum, basin versus eplacentigcrum. 
Placenla: planiuBculae, laeves. Semina numero indefinita, saepissime omnia 
abortientia, uno plura numquam perfecta, pluriseriata, saltern medium 
placente versus, summo infimoque solitariis. Slerilia cujosque loculi 
numero varianti'a, a 20 usque ad 30, forsan plura, valde difformia, varie 
angulata, cava, ossea, aspectu sub lente extus cellulosa, directione varia, 
superiora transversa, inferiora pendula (appensa); intermedia valde com- 
pressa. Tegumeata bina; exterius osseum, pagin& exteriore cellulosum, 
interiore segre fibrosum; inierius tenuissimum, celluloso-membranaceum, 
apicem seminis versus brunnescens, cavitate o m nino nudd. Semm fertUe 
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Bolitarium, omniam cxtimum infimumque, pendulum (appensum), parieti 
loculi approximatum, extus convexiusculum, intus pressione angulatum, 
marginato-alatum, ab interiore latere visum aruem bumaiiam apprime 
leferena, arabitu irregulariter ovatum, brunneum, aU lutescente. Rapheot 
situs lined angulis cseteris saturatius brunned indicatus. Chalaza incon- 
spicua. Foramen superam, inconspicuum ob partium approximationem, 
oblique et interne situm, sequilaterale. Tegumentum duplex; exlerius e 
membrana duplicata, tenuissima, decolorata, plicaturd fibras plurimas, 
elongatas, lutescentes, longitudine variabiles fovente, margine fibris orbato 
sub lente pulchre crenato; interius tenue, celluloso-membranaccum, brunne¬ 
um, albumen arete vestiens, supra in collum productum breve, pressione 
complanatum, concolor, inter alee fissuram foramen constituentem inclusum 
et nullo modo exsertum. Albumen parcum, carnosum, album. Embryo 
inversus, axilis, albus, longitudine et latitudine fere albuminis. Radicula 
supera, cylindraceo-conica, cotyledonibus fere triplo brevior, basin cblli 
membranse interioris fere attingcus. Cotyledones faciebus seminis parallelse, 
plans, foliaces, ovales, venoss, venis vix prominuHs. Plumula inconspicua. 

Obs. 1. These genera are nearly allied, although they differ impor¬ 
tantly in habit, gemmation and stipulation, in the number of flowers enten. g 
into the composition of the capitula, in the dehiscence of the anthers, (so 
far at least as may be judged from the examination of the antheriform 
bodies of Sedgwickia) and in that of the capsules, in the number of abortive 
and perfect seeds and in the structure of their integuments. 

2. Both agree remarkably with Fothergilla in the structure of the 
calyx, ovarium, styles and stigmata, and Sedgwickia would appear to have 
an additional and very important resemblance in the dehiscence of its 
anthers. 

3. They both likewise agree in a very important character, and one 
which has hitherto been considered as peculiar to haked-seeded orders. 1 
allude to the punctuations, which are probably confined to the fibrous 
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tissue, and which are most abundant in Sedgwickia. These punctuations, 
at least those of Sedgwickia. are much smaller than those of Conifene, 
neither has the central areola that lucid appearance, which those of the 
latter have. In both genera they would appear to be arranged in single 
rows. But upon this subject I must abstain from making further remarks 
as 1 have no lenses with me on which I can confidently rely. 

4. Bucklandia is remarkable for its curious ramification. T have 
invariably found that of the new branches, that which is opposite the 
terminal mature leaf is much more developed than any of the others, and 
this would appear rarely to produce flower-bunds. These being generally 
confined to the shorter branches. 

5. This genus likewise departs from the usual character of the order 
in the quinary division of the hermaphrodite flowers; although the female 
flowers would still appear to be arranged in the usual quaternary one. The 
fact of the frequent and often incomplete transformation of the petals into 
stamina would appear to corroborate the opinion of M. De Candolle, that 
Fothergilla is apetalou 5 ,irom a similar but total and complete transformation. 
This idea will be much strengthened if some of the stamina of Fothergilla 
are solitary, while others are arranged in a double row. 

6. The same genus is remarkable for the similarity that exists between 
the form of the lowermost ovula, and the same when developed into perfect 
seeds. I believe that the fact of the exsertion of the apex of tlie second 
membrane in the ripe seed has hitherto been unnoticed. 

7. In eonclusion I must observe, that the character of Hamamelidese, 
as originally given by Mr. Brown in the appendix to Abel’s China, will now 
require to be modified as regards the completion and composition of the 
flower, the number and situation of the stamina, the dehiscence of the 
anthers and number of the ovula. But it is a remarkable fact, that although 
the ovula are increased in number in Bucklandia and even indefinite in 
Sedgwickia, the perfect seeds are in both definite. 
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PoDOSTEMOK. Michaox. 

Sytt Linn. Mmutdelfkia Dundria. 

Char. Gen. Flores nndi. 

Ord. Nat. Podostmete, Rich. 

Char Oen. Spatha tabulosa, monophylla, demum apice rupta, 

Stamina monadelpha, nnilateralia; dno sterilia latendia, medium biceus, 
biantberifemm. Stigmata bina inaequaUa. CapsulacoBtatabilocularisbival- 
Tis, pkcenU denmm liber4 septis adnaU, Talris parallelA. Semina extus 
mncilaginosa. 

Plants evasculares, vel frondosae, halnta Hepaticamm vel Fucorum 
quorondam. Spathe peduncnlomm elongationerupte; axes infloiescentic 
unifiorae. Flores inconspicoi. 

Ob. Ex charactere Mniopsi a£Snis videtar et ob stmctnram exterio* 
rem seminum Lacistems. 

1. PoDosTEHON Waluchii, R. Brovn. Frondibusinformibusascenden- 
tibus sinuatodobatis, floribus longe exsertis, ovariis sessilibns, stigmatibus 
conico-subulatis, capsula 8-costatA. 

P. Wallichu, R. Brown in Wall. Cat. no. 5225. 

Hab. super saxis scopulisque rivorum et cataractarum Churra Punjee 
prope Moosmai et Momloo. Legimus florentem fructiferamque mense 
Oc obris 1835. 

Planta parrula, altitqdine extremi yix uncialis, &cie Hepnticc 
cnjusdam, dilute viridescens. Frons informis, adscendens, coriaceo-cartila- 
ginea, sinuato-lobata, preecursa Tenis rectis e centro radiantibus, sub' 
opposite remosis, ramo unico ad florem quemque excurrente, infeme hinc 
illinc, Bed prssertim centrum versus, ope radicum rupibus inundatis rel 
semi-inundatis arete adhsrens, supeme et fere semper ad loboram sinus 
flores exseiens. Radices interdum solitariie, saepius plures, centrales 
disciformes, hinc illinc radiculas proferentes, exteriores ob frondis lobos 
adscendentes elongati, sepe cylindracm, apicibus sub discoideis. Folia 
Tera nulla. Ax^ iaflmseentue marginales, e sinubos, rarius e disco exsertae, 
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M^tarie, mblineales, Testite sqnamis 5—7 altomantibiM, arete distichisBub* 
eqaitantibua, aubaecundM, form& irtegulari, Beepias angulatis, basibus facie 
externA plus minus inter se coalitis, tezturA fere frondis sed magis camosis co- 
loreque magis herbaceo, venA unicA prccursis, demumdeddnis, inferioribus 
minoribus et tantum ex facie antica axis conspicuis, interioribus spatham 
senii-amplectentibuB; supeme in peduncnlos continuate. Spalhm tubu- 
loss, celluloso-membranaceas, avenise, apice dilatatse, initio clausae, ad 
anthesin apice irregulariter rupts, pedunculonim partes inferas obvolven* 
tes. Pedunculi cylindracei, crassiusculi, ante niptionem spathae flexuosi, 
ad anthesin fere subito exserti, maturitate iongitudinem linearum 4 vix meti- 
entes, post anthesin peripheriA cellulosA deciduA attenuati! filiformes, fere 
capillacei, indurati. Flores onmino nudi. Stamina unilateralia et semper 
externa quoad frondis centrum, ovario applicita, saepius 4, interdum 5; 
lateralia abortientia, cellulosa, plano-setacea, apicibus snbspathulatis 
introrsum saspe geniculatis, hinc imA basi cum centrali columnar! e 
dnobus tribusre filamentis coaUtis formate connata. Columna intror¬ 
sum arcuata, orario panllo longior, subteres, crassisucula, glabra, api- 
cem versus bifurcata in iilamenta duo antherarum circiter longitu- 
dine, dorsocentraliter et panllo infra bifiircationem stamen abortivum late- 
ralibus simile ssepe gerens. Anihere 2, (fiircae cuilibet una) late ovatse, 
basi afilxse, biloculares, fere didymte, longitudinaliter et introrsum dehis- 
centes, loculis insertione obliquis, ante dehiscentiam insigniter biloceliatis. 
Endotkedi cellulseoblongae rotundatseve, inconspicue fibrose. Pollen forms 
fere horologii arenarii, compositnm e sphsrulis binis Isvibus conatis, aquA 
immersis hand solubilibus. Ovarium semper internum, sessile, ovatum, 
glabrum, obsolete 8-sulcatum, biloculare, loculis anticis posticisque 
C. septis tenuissimis facillime ruptis, placentA centrali, carnosA, septis 
adnatA, orulis nndique tectA, Ovula oo, adscendentia, minutissima, oblonga, 
viridescentia; t^;umentunanicum, ceUulosum, crassum, extus papulosum; 
foramen inconspicuum prope hilum; nucleos inversus, ovatus, apice obso¬ 
lete manunillatus. Stghu subnullus. Stigma camnaiim, aero derid uu m , 
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profunde bilobnm, lobis conico-subulatis inaequalibus per antbesin divari- 
catis, antea et postea incumbentibus, exteriore semper longpore et per 
antbesin inter crura columns recepto. Capsula lineam circiter longa, 
breriter stipitata pedunculo omninu denudato vel bine reliquias panras 
columns gerente, ovata, insigniter S-sulcata (peripberid celiulosd e pe¬ 
dunculo continuatA simul cumBtigmatibuslapsd)suIcis6 in stipitem decur- 
rentibus et basi e capsuls parietibus liberis, his margines junctionis folio- 
rum carpellarium indicantibus, geminatis et medio sulcatis; bilocularis, 
septicidim bivalvis, valvis bumectatis rectis, siccitate intus arcuatis! mar- 
ginibus septorum reliquias gerentibus; endocarpio e cellulis minutis trans¬ 
verse dispositis formalo. Placenta complanata, valvis parallela, demuin 
libera, decidua, septis adnata et alato-inarginata. Semina oo, minutissima, 
adscendentia, sspius oblongo-ovata et utrinque attenuata, luteo-bninncscen- 
tia, exalbuminosa. Raphe chalasaque nulls. Tesla crassa, celluloso-rugosa, 
madefacta mucilaginosa et granulis miimtissiinis grumosa, immersione pro- 
tractA subsolubilis. TegumcHtum inteiius (nucleare) celluloso-mcmbrana- 
ceum, inconspicue areolatum, brunnciim, apicc obsolete manimillatum. 
Embryo dicotyledoneus, orthotropus, albas, cellulosus. CotyledoHcs plano- 
convexiusculs. Radku\a infera, Uilo approximata, obtusa, cotyledonibus 
dupio brevior. Plumula inconspicua. 

2. PoDOBTEHON Griffithii, Wall. Mss. 

Fronde orbicular! depressA, doribus semi-exsertis, ovariis s'tipitatis, 
stigmatibus cuneatis dentatis, capsulis 12—13-costatis. 

Hab. Inveni florentem fructiferamque in saxis rupibusque semi- 
inundads rivuli lente fluentis prope torrentem Bogapance dictum, 
collium Khasiyensium, Novembri 1835. 

Plantula minima, aspectu omnino fucoideo, saxis ope disconim (radi- 
cum?) floribns oppositorum firmissime et inextricabiliter adbaesens. 
Frmu orbicularis, omnino depressa et saxis arete applicita, lobata, 
coriaceo-comea, superficie subsiliceA, viridis, lucida, paullo viscosa, avcoiia! 
• disco promiscue et sine ordioe axes inflorescentis numerosas exserens, lobo- 
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rum ftinubus nudis. Axes injtareseetUiie super frondem depressm, extrorsnm 
inclinate, vix semi-Iineales, supra in pedunculoscontinuate. Squama sub- 
sene, virides, distiche imbricate, equitantes, ambita oblonge, angulate, 
substantift coriacee et angulum externum versus cornee, interiores spatham 
semi-amplectentes. Spatha facie superiore fisse, margine inferiore integro 
rotundato coriaceo-comeo; casterum membranaceo-avenie, pedunculos 
excedentes. Pabtnculus inclusus, brevissimus, ovariobrevior ut in precedente, 
demum denudatus. Flores omnino nudi. Stamina semper externa, latem lift 
abortiva, ovarium longitudine aequantia, apices versus geniculatim flexa, et 
apice imo recurvata. Columna, authera et polleu fere omnino ut in prsece- 
dente. Endothecii cellule vix fibrose. Ovarium breviter stipitatum, ambitu 
fere lanceolatum, compressiusculum, lineam circiter longum, biloculare, 
leviuaculum, junius sessile rotundatum. Ovuiaoo, majora et angustiora 
quam in precedente, ceterum omnino eadem. Stylus subnuUus. Stigmata 
bina bilabiatim disposita, (antica posticaque) vix divaricata, cuneiformia, 
dentata, carnosa, rubra, celluloso-papulosa, exteriore majore et furcd 
columne amplexo; estivatione supra anthcras equitantia, demum simul 
cum peripheria cdlulosa pedunculi ovariique decidua. Capsula sub- 
exserta, pedunculum denudatum terminans, breviter stipitata (stipite ovarii 
immutato) forma ovarii, 12—13-costata, costft superaddita vel distinct4 
vel sum alia conflncnto. bilocularis, septicidim bivalvis, valvis siccatione 
intus arcuatis, uu4 demum deciduft (an semper?) Stroctura et placentatio 
praecedentis. Semisut oo, oblongo-ovata, minutissima, adscendentia, utrinque 
attenuata. Tesla cellulosa, crassa, immersa peripheriA hyaliua et quasi 
mucilaginosa, intus lutescenti-grumosa. Tegumentum interius inversum, 
brunneum, cclluloso-membranaceum. Embryo dicolyledoneus, orthotropus, 
celluIoBus, albus. Cotyledones precedentis. Radieula apex cum apice 
tegumenti interioris adherens (ob immaturitatem). Plumula inconspicua. 

Observation. In neither of the plants have I been able to ascer¬ 
tain the existence of any vascular tissue^ the place of which appcare 









TWO SPECIES OF PODOSTEMON. 


107 


to be supplied by fibres of very small diameter packed very closely 
together, and, at least after mac ration in spirit, filled with grumous 
matter. These fibres form the veins above described as existing in 
P. Waluchii, which pass up along the centre of each axis of 
inflorescence, supplying in their course the scales, Uie column of sta¬ 
mina, and terminating by forming the costc of the ovarium. But in 
P. Gbiffithii these fibres are confined entirely to the axes of inflores¬ 
cence; and altliough a branch appears to pass up along the staroinal 
column, this appearance would seem to result rather from a discoloration of 
the tissue than from the presence ot distinct fibres. The remainder of the 
fronds consist of dense cellular tissue, the cells varying considerably in 
shape and containing, particularly in P. Gbiffithii, much granular amy¬ 
laceous? matter. No stomata exist, although the distinctness of the cutis 
in the last mentioned species would lead one to suspect their existence. 
The spathae appear to be the only entirely cellular parts. The roots of 
P. Wallichii consist, like the peduncles of both species, of an outer 
cellular and a central fibrous portion. 

In P. Gbiffithii each axis of inflorescence is perfectly distinct; each 
arising from the parenchyma, the cells of which are there smaller and all 
converging towards the peduncle. Opposite to each of these points the 
fronds adhere so firmly to the bodies on which they grow, that it is almost 
impossible to detach them to any considerable extent. The adhesion is 
indeed so extraordinarily firm, that each disc on its detachment tears away 
with it a corresponding portion of the surface of the rock or stone on which 
the plant grew. On detaching the axes of inflorescence smUll round alveoli 
are left, penetrating or reaching to the disc of adhesion. This is very 
c'onspicuous in old plants, which appear like brownish, rather thick, 
frequently perforated films spread over the surface of the bodies to which 
they are attached. 

The most remarkable points of structure are perhaps the composition 
of the pollen, and the decidoousness of the cellular portions of the peduncle 
and ovaria. 



108 


DESCRIPTION OF 


In describing these two species I haTe been giuded by the fact that in 
some plants of the order the stamina are arranged aU round the orarinm. 
But I am almost inclined to believe that the flowers are in reality unisexual. 

The normal number of stamina is evidently five, the two intermediate 
ones being alone fully developed, and the central one often entirely wanting. 
The abortive stamina are entirely cellular, they are slightly constricted 
towards their points, the part above the constriction being obviously more 
cellular. 

The plants of the order to which Podostehon belongs, have such 
an anomalous structure that it is scarcely possible to assign to it any natural 
situation. The only points in which it agrees with some other dicotyle¬ 
donous orders, are the absence of a perianth and the unilaterality of the 
stamina, which last character however does not seem to be of much import¬ 
ance. It is with much pleasure that I have been enabled to corroborate 
the accuracy of Dr. Lindley's inductions as to these jplants being dicotyle¬ 
donous; but it appears to me that they have no affinity with Piperacex. 
Dr. von Martius has remarked at some length on the order in his Nova 
Genera et Species Plant. Brasil. 1, pag. 6, 7, and has touched upon its 
affinity with Lemna; but his reasonings are founded upon the supposition 
of its being monocotyledonous. Putting this very strong objection aside, 1 
think Podostemok more allied to Pmtiacek than to any other known order. 

Kavefussia. Bldme. 

Qrd. Nat. Filices. Marattiacea. Kaulf. 

Syst. Unn. Cryptogamia, Filieu. 

Char. Gen. Capsulee sparsee, exsertee, orbiculari-cyathiformes. multi- 
loculares. Indusium nullum. 

Filices irondibus tematis ampUs, subtus stomatibus maximis apertis 
quasi perforatis, stipitibus basi bisquamatis, capsulis subsessilibus. 

Kaulpussia Assahica. Griff. Mssr. 

Fronde triphylla, foliolis subsessilibus, stipitibus teretibus, capsulis 
sub-20-locularibuB,loculi8per dimidiam longftndinem tantum dehiscentibus. 
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Hd>. In rapiboa arenosu m^o alluTiali tectis Assamie Snperioris, ad 
baain collinm Nagensrain Gubroo Puibut propinquis, ubi copiose inveni 
menae Martii 1836. UmbrosiBsima amat. 

IZitzoMa BDbterraneum, longe rapens, crassnin, camosum, in£ra radi- 
ciilas tereteB, tortuoBas, Bemplicea ramosaBTe proferens, Bupraad barin 
cujuBqne Btipitis in aqnamaa doas peniatentes, carnoaaB, quam maxima 
papillosas (junioribuB imbricatim conniTentibna'et frondem naaoentem obte* 
gentibna) qaan raptum Superficks papillia conicia magnia piliaque cellu- 
Iona irregularibua aeptatia aaperata. Stipu pedalia, aliquando aeaquipe- 
dalia, terea, baai incraaaattta, papillia piliaque aupra deecriptia valde acab^, 
pilia rariua atellatia, aaepe ramoaia, aqnamia badiia mmimia peltatu raro im- 
mixtia. Frans ampla, temata, ambitu deltoidea, norellae gyrate intra 
frondia aubatantiam formate, demum erumpentea pilia ramentiave rubria 
hiapidiaainue. FolMa aabaeBBilia, oblongo-OTalia, acuminata, camoaa, aub- 
int^fra, aupra aordide viridia tevia et glabrata, infra albida, oribna magnia 
elevatia innumeria atomatnm officio fringentibna quaai papuloaa, et ad 
venaa, ultimia exceptia, modo aupra deacripto acabra, latendia margine su- 
perioriobliqua. FcMafto; Venteprinmi(e(eostse)cnmt', aecundarieapicea 
versua arcuate et ope Tenularum mutno nexe, vel magia diatincte, apice 
utriuaque cum yena aecnndaria auperioie confluente; tertiariee yix promi- 
nulte; laterveNiaceterumyarieirregalariterquereticulata; terminatio yenu- 
lamm uUimanim obacure elayata, yd intra-marginalia, yd intra areolaa. 
CapsuUc («ort cel. Kaulf.) maximae, aine ordine eyidente per totam pagi- 
nam doraalem frondia aparaae, irregulariter aeriate yd aub-biseriate, aits in 
confluentia yenniarum tertiariarum et ultimarum, aubaeaaUea, cyathiformea, 
auperficie extemi tot exarat& aulcia quot locula, margine paullo incurvato 
aub lente crenato, crenaturia fiaauria dehiacentiae oppositia: loculis 
yiginti yd ultra, yerticalibua, oyatia, a medio aupra uaque ad apicem rimA 
introraum dehiacentibua, extua luteacentea, intua luteo-badiae, utrinquc 
mbro-punctate, aiccatione rugoeae. Spomla in acerrulo luteacentia, 
rotundata yd aabrenifiinniB, aub lente centiea augente minutiaaime 
Bcabrella. 
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AnaUmia. Radices cdloloBee, Saaciculo Taaornm anico oeotrali fibris 
circumato. Rhizomae maxima parte cdliilosDai;cdlulerotundatB,pieB«one 
angulaUe, plorimae, parrae, succo rabro-rosaceo taigidae; laciuue paucse 
inteijetctse sine ordiae evidente. Fasciculi Tasomm plans, sparsi, peri> 
pheri4 fibrosi, ceutro ductiferi; ductibus plurimis, vix solubOibus, nmpli- 
citer trabeculatis. Stipes etiam e maxima parte cellulosus; oelluls laxse, 
pressione angulats, minoribus succo rubro-rosaceo effoetis paucis et pneci- 
ptte peripheriam vemus utis; lacune plures, spacste. Fasciculi Tasorum 
subnoni, versus basin stipitis irregulariter, versus apicem hujus circa era* 
tram dispositi, sectione transversfl oblongi vel subreniformes. Dispositio 
fibrarum ac vasoram eadem ac in rhizomate, sed vasa majora, ductusque 
sohibilcs, pseudo-fissi, compositi. Folioloram cuticula utraque et praeser* 
tim inferior, quae storaatosa, crassiuscula, e cellnlis nuuosis globulas paucas 
virides minutas continentibus formata. Stomata (vel potius perforationes) 
maxima, sine online sparsa, in areolis nunutissolitaiia, in mediocribus pluxa, 
rotundata, inaequalia, supra cnticulmn elevata, oculisnudis facile conspicien- 
da; oris margine e cellnlis linearibus 3—4-seriati8 annulatim dispositis 
formato, membranuld marginali simpliciT late creaat&. Referunt omni 
sensu Hepaticarum quarondam stomata. Parenchymatis cellul® ut plurimum 
rotundat®, meatibus conspicuis intercept®; ceUulis cuticul® stomatose 
propinquis laxissimis, quam maxime difformibus et lacunis amplis intercep- 
tis. Loculoram parietes proprii tenues, membranacei, moleculis minimis 
crabris interspersi. 

Obs. For the knowledge of this plant being a Kaulftissia, I am indebt¬ 
ed to my kind friend Dr. Waluch. In my MSS. I had called its Macrostoma 
in allusion to its stomata, which so far as I know have hitherto been 
found only in the cuticulate genera of Hepatic®; these organs M. Kaol- 
FI 3 SS describes by the words “ vesiculis pertusis.” I have described the 
capsule with reference to its appearance only: but it is at once obvious 
that the fructification consists of as many capsules as there are cells, united 
together by cellular tissue, which is deficient along their inner feces, but 
in this species only from their middle upwards. 
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Tlw genus obviondy belongs to the sobtribe Marattiacee or Danamceae, 
in which M. Kaclfuss has placed it; the conectness of this is farther 
pointed out by the foct, that in Angiopteris the erolution of the young 
frond takes place in a nmilar manner, so frr at least as may be judged from 
the nnivenal presence of the taro scales sorroonding the base of the stipes 
in this latter genus. 

M. Blumes’ species may be' thus distinguished: 

K. JEscuuFOLiA fronde tematk, foliolis petiolatis, laterali uno alteroTe 
geminate bipartitere, stipitibus hinc canaliculatis, capsulis subnoTem-locu> 
larilniB, loculis per totam longitudinem dehiicentibns.—K. mscuuFOUA 
Bl.— Kadlfusb in Hook, et Grev.- Icon. FUicum toI. 2. Tab. 229. 


REFERENCES TO PLATES. 

Pitt« XIII.* Fraitbrariof braoeli of Bvckukdia rorourulu; on Ibo right ildo • braaohbt 
with male Sowon, both loniewhil rodneod; on the left a loaf, aatoial siao. 

Plato XIV. Anal/iii of the Bower end froit of Bvcklandu ror«i.iroLU. 

Fig. I. Heroiaphtodile Bower. Matnral tiie. 

2, Vertical view of a Bower, aoit of the peteU half traoefomod into etaarioa. 

а. Verlioel view of a aoraiall]i developed Bower; loeh are of verj rare ooeorreoee. 

4. Petal. 

б. 6. Ditto half traniforaMd into etaaiisa 
7. Ditto, traoeverse eeetloa. • 

a Anther niih portion of BlaaieBi, viewed freoi before, 
a. Ditto ditto behind. 

10. Ditto after dehieaeaee. 

11. Ditto repreeantiog the matoal approaiMtioB of tbo valvoi. 

IS. Traneverio ooetioB of aatbor. 

13. PolioB. 

14. CapitBloa of feBitIo Bowen. 


8r ■taiOe tbta plate aad plate XV. have baea narked W. OrlBth del., laetaad af laabnaa Slag del. 
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Ii|> lAi FtMit iMir Mptnli, •vuiaa nmntt. 

16k OilM «i*w (f plMMbi fw ot td fraa Ik* *** 111 , itpNaMliii Ik* iiti*iio* tt Ik* Aral* *1 
•WB*II. 

IT. liil*nl<l*>*riki***rala «ro***i6*tf lkt**llor lk**Tutm, i*B«f*d vllk pmll** *1 

Ik* plM*M(. 

II, Om «f Ik* ariiMI* oral* *i*ir*d *■ ili i>**r he*. 

16. Do. Ik* (Aooad iatefn**!, («lMi*| Ik* ** 01 * 01 . 

66. Oa* *r Ik* l*»*nM*l aad p*ib«t *<*1*. iaa*! he*. 

81. D*. *l*w*d lM*nll}. 

86. O*. app*r pail tt oal*r ialeg«a*Bl sat *w*j, szpsti*| Ik* appsr part of Ik* aseoal eoal, 
vilkia «ki*k I* •*** Ik* ap*j[ •( Ik* aasleos. 

86. Malai* frail, ****r*l llam *al*r|*6. 

86. Tfaa*t*r**i*aliosor**ap*ala. 

86. L*B|lla6iB*l do. raaaiag Ikraafk fcolk nib, aad expodai Ike ritaatioa of Ike htani wcda 
of ***k, Ik* fcaa* of Ik* p*ifa*t ooes aloas litikb. 

81. Frail, aalaialilae; ■araoribc*f*rit ia lkboauai*akorti«* tkaa uoilljfc*pp*B*; oosof 
Ik* *ap*Bl*a ka* falba of. 

8T. laaat fan of apper akoilln n*d. 

8h Loaf SHtioa of oa* of Ik* aMdl* do. skoolaf it to b* nlid. 

86. laaor hn of poihal ***6. 

86k Imt •MUoa of do. «is| noMfid almoit oaliraij, spox of tk« neoad sni exposed. 

81. Bakrpo. 

81 N**k of Ik* •osoad ialogaBoat, kifklp BspaUad. 

All will Ik* *xe*pllou of No. 1 tad 66 magaiSed. 
rials XT*. Frail baafiag knaak of Bxdowigiia cianiroLU; aatoni ilie. 

Plat* Xri. Aaalpib of Iko frail of StDowiexu cnASi folia. 

Fl|. 1. Frail •eniai limn aalkrged. 

1 Dillo ls*| aeolioB Ikraafk Ik* aaalr*. 

I, iBagilsdlaal antioa of a upaob Ikraafk kotk nib ; ends la oa* sell maiioiaf la tlta, of 
Ik* olkar iMBorad. 

6, TraaafanamUoBsfaMpaal*. 

6. Bead* of oa* nil raraored la ails, neoad oa Ik* oabi fan. 

1 Capaabaftee d*kb**Bce,faBOT*d. 

T. laaar eiao afkalf Ik* praoadiaf, aepaiatad sloaf Ik* nptt. 

1 Dilloaatorelair. 

8.11 ■iMibNadt. 


8n Nab *1 Ik* pnoMdlBf pofi. 
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Fif- II '■lioa«f a rtntl* M«d towHdt ika ■iddl« of IIm p h w u, ab*** to ba Uaad by ■ 

■eabrear, 

13. Oatar viaw aftovamoal aid paiCaet aaad- 
IS. lauf of dilio. • 

14. Ditto ditto ioafiiadiaal aMtloa, aaofc of Ibo aacond iototaaNBt aipoaod. 

15. PottiOB of Ibo oator loiriaaMat, bi(bly aaacBidBd. 

IS. Eaibryo, oao eoljrlodoo roaiovad. 

17. Ooe of tbe poniitool oatbon. 

IB. Ditto, IraBaTorai iMiioa. 

All lha obote laora or Icia ausoldad. 

Plata XVII. Left ball. PoDoaTiaoM WiLUCHtt. 

Fi(. I. Asia of iBdoraMoBao ia a yooBg ateto ailb a porlloa of tbe fraad. 

3. Ditto Biert advaoccd. 

3. Ditto ditto after tba dohiaoeaee of Ibo aathera. 

4. Flower viewed laterally; ooe of tbe abortive aUtoioa ia aita, tbe othar diaplaoad. 

6. Ditto viewed oa the oater face. 

6. Abortive aather. 

7. Pollaa ; the lowetoioil repreaeat two aftor iatawralaa ia water. 

8. Traaiverae ieetioa of ovariam. 

9. Yooog evola. 

10. Ditto a little more advaaeed. 

11. Maiare ovule; outer ooal ball eat away loagiiudiaally, eipoaiog Iba aaolaaa. 

13. Capiule at tbe period of dcbinoeoee. 

1.1. Ditto after deblaoeBoe in the dry alate. 

14. Seeds. 

15. Seed aioiateocd. 

16. Ditto after imiaersioa la water. 

17. Ditto immersed ia water and slightly pressed. 

18 . Embryo, 

Plate XVII. Right half. PoaosTiaoa OaireiTHii. 

Fig. 1. Axis of ioiloresceBoe ia a youog stale, upper or iaaer faee. 

3. Ditto ditto outer or noder faee. 

3. Flower of ditto delaebed, outer view. 

4. Coloma of ditto with portions of the two laloral atatBlan, iaaer view. 

5. Upper view of axis of iailoreieeaee daring lowering. 

6. Ditto-ditto, aader view. 

7. Outer view of perfeel flower, lateral and abortive slamiaa dlaplaeod. 

8. Traasverae aeelioa of aather hafore dehisoenee. 

9. Pollen. 
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III. Ml Oratoa. 

11. Ditto, lo«|iloiliul ooetioo expetlnf the noleu. 

11. Naelriit deleehed. 

15. Ceptele tiewed leteiallj. 

14. Ditto dehlMod, io the di^ ettle lod oie of the eohee ntrif lepaieled. 

16. neoeoto. 

15. Seed. 

17. looet loteioaeot eDoluiof the eabrfo. 

IS. Eabrfo. 

IS. Ditto, eotiledooe diapleced. 
note XIX. XiuLruiiu iiMHice. 

The flfore oo the left exhihiu the fem, redaeed; the detached frond oo the riphl it of the 
larieat aatnral aiu. 

Fi|. I. Portico of the frond viewed on ita inferior or doraal face. 

3. Capaoie viewed eertieelljr and on ita lower face, 

S. Ditto ditto upper face. 

4. Ditto longitudinal and central aection. 

5. Ditto tranaverto aection towerda the aiddle. 

6. Portion of the memliranc of the oelli. 

7. Spornioi viewed aa opaque hodiee. 

8. Ditto iameracd iu water. 

8. liOng aection of a portion of the frond carried through one of the itouata* 

10. Stoma viewed vertically and exteriorly. 

11. Long lection of the apex of a rhreama. 
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Amokcst the most interesting of the Fossil remains of Mammalia, which 
have becp found in the Sivulik strata, the Camel may undoubtedly take up 
a high position. Independently of the speculations which the remains of 
this genus would lead to, relatively to the form and features of the country 
previously to their entombment, the circumstance of the Camel having been 
up to this period a desideratum in Fossil Zoology adds very considerably 
to the interest of the present discovery. 

The only* remain which we find noted is in Ct’viER’sOssemens Fossiles, 
where a reference is made to the Merycolherium Sibericum of M. Bojanus, 


• Osumeni Fosuln tom 5, port ii., page SOT. Beaide* the Mtrgeolherium, Cvvikk alio 
Botieea io the tame article a fouil femnr, of which he aayi “ qoi reaaemble ansii beanconp, 
dau ce qni eu reite, b celai d’oo chamean.” A drawiag of the apeeimeD, which was found 
near Montpellier was sent by M. Makcbl BE ScRRS to Covier. Onr information docs not 
extend later than the third edition of the Ossemens Fossiles in I82&. 
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which CoTiEE decides to be an undoubted species of Dromedary: this 
remain consists of three teeth brought by a merchant from Siberia: the 
place or stratum in which it was found is unknown, and Cuvieb's rmark — 
*' Si les trois dents que M. Bojanus vient de publier sent efFectivement 
fossiles," throws an uncertainty even on its antiquity. 

In the identification of the Siv&lik fossil there can be no doubt; and 
although we should have preferred delaying this paper until we had pro¬ 
cured a perfect skull, we may perhaps be excused for entering upon the 
description, since the portions of the skeleton we already possess, including 
parts of the skull, are sufficiently marked to remove all doubts on the animal 
to which they belonged. 

Tlie Camel is placed in systematic arrangements at the head of the 
Ruminantia. In common with tlic rest of the family it has a compound 
stomach. Its molars have the form characteristic of Ruminants, and its 
skeleton generally is constructed on the same plan. But the skull differs 
very materially in form from that of the horned Ruminants; and we see 
in the less complete anchylosis of the metacarpal and metatarsal hones, and 
in the greater division of the carpus and tarsus, an approach to a higher 
family among the Mammalia. The anomalous character of the pseudo 
canines, the presence of incisors in the upper jaw, the thickness of skin 
and homy soles of the feet, shew a strong affinity with the Pachy- 
dermata. This affinity is greatest with the Solidungula which the 
Camels approach by dieir more divided carpus and tarsus; while the 
former approximate to the Camels by their soldered metacarpals and 
metatarsals. 

In drawing a comparison between the skull of a Camel, and that of a 
homed Ruminant, the peculiarities of the former are exhibited in the great 
width and massiveness of the cranial portion, contrasted with that of the 
muzzle, which is slender; the position of the orbit is more centrical and its 
edges more prominent, owing to the elongation of the cranium and to the 
greater development of the temporal fossa. 
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We cannot do better however than follow Cvvibb in hia observationB 
on the same subject; who, in drawing his comparison with the separate bones 
of the head, remarks—“ In the true Camels the occipital crest is more 
elevated, and the temporal fossae more hollowed than in the l-wmaa ; this 
“ development being nearly as great in the Camel as in ‘the Carnivora, 
“ the occipito-temporal suture is considerably in front of this crest; the 
*< nasal bones are narrower at their bases, and a much larger space inter* 
“ venes between the small membranous portion situated at the angle of the 
« nasals, and the lacrymal bone, a very small portion of which is exposed, 
“ and which does not even extend to the internal sub-orbitary foramen in 
** the orbit.” These remarks are applicable to the Ruminants generally as 
well as to the Lamas, although the passage from which we have made 
the quotation is intended for the latter: we may add two other points in 
which a marked difference exists between the skull of the Camel and the 
homed Ruminants. 1st, in a greater depth of maxillary bone, and a con¬ 
sequent devation of the nasals. 2d, in the external nasal aperture being 
provided with three pairs of bones, the nasals and intermaxillaries being 
separated; this intervening space is a general feature in the Camel, although 
subject to great variations in extent. We have seen specimens with the 
nasals and intermaxillaries separated by a space of two inches; and others 
again with only one quarter of an inch of the maxillary bone app^uing 
on the nasal aperture. In the homed Ruminantia diis peculiarity is only 
observable in the Yak and Auroch. 

We have considered the above observations applicable in pointing out 
the differences that exist in the osteology of the Camel’s head and that of 
other Ruminants, previous to entering upon the teeth; as with these ta'o 
points fully explained, the identification of our fossil Is placed bqrond all 
doubt, and it will only remain then for us to shew the differences which it 
exhibits. 

It has been before noted that the anomalous character of the teeth is 
one of the points connecting the Camel with a higher famUy. The molars 

2 £ 
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however are, as is normal in Rumiaanis, in number twenty-foar; tax on each 
side in the upper, and the same in the lower jaw. The Brat molar, wbkb 
from having the simple and pointed form of a canine tooth has by smne 
NatnraJiats been termed a second canine, is one of the chief peculiarities td' 
the C'ainel. It is situated at some distance from the remaining molars, 
which, in number five, are in a continuous series; in the lower jaw the 2d 
molar or that which may be considered the first of the series, is described 
by CuTiEB as falling out at an early age: and not being replaced, it leaves 
a series of four teeth only. 

We have examined a number of skulls of the common or Arabiui 
Camel, and have only found one example of the existence of this 2d molar 
in the lower jaw; the series in all other cases conmsting of four, with a 
w'ide intervening space between the 1st and 3d. That it is a part of the 
true series is undoubted from its existence in the specimen above alluded 
to. It is exceedingly small and rudimentary. Its position is centrical on 
the space between the Ist and 3d of the whole series. 

The skull in which we have observed this small and deciduous tooth 
is from' a fine specimen of the Camel procured at Hissar. The animal 
to which it belonged was full grown, we should say somewhat passed the 
adult state, judging from the bones of the cranium being anchylozed and 
a consequent absence of sutures. There is a greater development of all 
the distinctive characters in this specimen in depth of maxillaries; com¬ 
parative dimensions of the cranial and facial portions, &c. arising from the 
superior growth to which the animal has attained, and to the superior class 
of animal from which it was selected; and the space occupied by the max¬ 
illary bone in the external nasal opening is also smaller than we have 
observed in any other specimen. 

In the upper jaw the line of molars consists of one sharp pointed tooth 
similar to a canine, and situated at some distance in front of the others, 
which are in a continuous series; the two first being singlebaiiel’d, and the 
three last, or the three true molars, double barrel’d. 
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In the lower jaw a sharp pointo I tooth, corresponding with that in the 
upper jaw, is situated in the sniiie way; and takes tlic place of the first iu 
the scries. Tlie intervening space between this and the continuous line 
contains the second or small deciduous molar. The remaining four teeth 
are placed together, the first of these (or third of the whole series) consist¬ 
ing of a similar cylinder, and the three permanent molars as is usual with 
the Ruminants, being double barrel'd with the exception of the last which 
is triple barrel'd. Finally, as in the Sheep and AnUilopcs, the cylinders are 
well defined, and without any approach to accessary pillars. 

There are two canines in the uj)per jaw, as w’e find in another section 
of the Ruminantia. 

The presence of incisive tc(^th in the uj)per jaw is peculiar to the Camel 
as a Ruminant. Of these teeth there arc two, corresponding in position to 
the outer incisors, and similar in form to the canines. In taking a lateral 
view of the skull tin’s similarity of form in the incisor, canine, and first 
molar, gives the appearance of three canines in the upper jaw. 

In the lower jaw there are, as is normal in the family, eight incisors, 
differing in form f om liiose of other genera ;—the out(!r ones taking tlie 
simple and pointed form as described above, and the six intermediate ones 
being more regular in proportions than is usual in Ruminants, and having 
on each side a nick or hollow on the grinding surface. 

The teeth of the Camel then are as follows : 

Up/ter Jaw —2 Incisors. 

2 Canine'S. 

12 Molars, two of which are pointed and have been 
termed second canines. 

Lower Jaw —8 Incisors, two of which are pointed. 

12 Molars, two of which are pointed, and two deciduous 
at an early age. 

The chief peculiarities of the skui ire— 

1. N arrowness of muzzle. 
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2. Advanced position and prominence of orbits. 

3. Elevation of sagittal and occipital crests and development of tem¬ 
poral fossae. 

4. Narrowness of nasal bones at the posterior extremity. 

5. Extreme depth of maxillary, producing an arched appearance in 
the nose of the animal. 

6. Form of sphenoid and basillory portion. 

7. Number of bones on the external nasal aperture. 

This summary brings us at once to the comparison of oui* fossU 
species with the existing Camelidae. 

In pursuance of the rule that we have proposed to follow in naming 
the new species so as to ally them at once to the mountain series, 
whence their remains have been obtained, we propose calling the largest 
and that nearly approaching the Indian species, Camelvs Sivalensis: to 
the second or a smaller species, the description of which wc shall enter upon 
more fully hereafter, and which may perhaps have been more closely allied 
to the.Lama, wc propose the name of Camelm Aniiqvtts. 

Camelus Sivalensis. 

Of the Camelus Sivalensis we draw our description from the rcmainsboth of 
the skull and of the bony structure of the animal generally. We have at 
present only portions of the skull to guide us. The remains of tlie lower jaw 
however are perfect, including the coronoid processes. The articulating 
ends of bones are in sufficient abundance, and in a sufficient state of preser¬ 
vation, to enable us to form a vety tolerable idea of the size and height to 
which tlie animal must have attained. 

To commence with a comparison between the fossil skull and that of 
the Drmnedariits or common Camel in use in the Bengal Provinces. From 
the imperfection of our fossil fragments, and the sutures not being dis¬ 
tinctly traceable in most cases, we must be satisfied with a view, limited more 
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to the general character than to the detailed boundaries of the bones; yet it 
is fortunate, that in some cases where these boundaries are especially re> 
quited as a distinctire character, as in the naso-frontal and naso-maxiliaiy 
suture; our fragments, imperfect as they are, have been provided with 
them. 

The form of the skull, position of sutures (as far as our fossil fragments 
exhibit), and the teeth both in number and character, very closely resemble 
the existing species above refttVed to. We draw our comparison from a 
fragment consisting of the posterior portion of the nasals and maxillary 
bones with the frontal to the posterior border of the orbits. This fragment 
would alone establish the generic position of the animal, and in the absence 
of a perfect skull we could not have possessed a specimen more applicable i 
to oiir present purpose. This fragment in fact contains three of the most 
prominent points in which the Camel differs from all other Ruminants: here 
we have the contrasted breadth of the frontal and facial bones, the extreme 
narrowness of the posterior extremity of the nasals, and the great distance 
between that point and the anterior border of the orbit, distinctly shewn. 
In the fossil there is a strong resemblance in all these points to the species 
now existing; the swelling of the frontal is as highly developed, and tf»e 
deep superciliary notch as well defined. The narrowness of the nasal 
bones on their approach to the frontals is well marked, as also that space 
occupied by the membranous portion in rear of tlie nasal bones, and the 
superciliary foramina corrpspond in size and position, being placed as 
remote from the orbit as in the living animal. In viewing this fragment 
laterally we observe that the orbit has an excessof lengtli on its antero-posterior 
diameter, the orbit of the existing Camel being either a perfect circle, or 
having the excess of length in its vertical dimension. The mutilated state 
of this fragment—(see Figs. 1 and 2, giving an upper and a lateral repre¬ 
sentation of the fossil) does not admit of remark or comparison further 
than that the animal to which it belonged was far advanced in age, and Inid 

2 F 
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arrived at that period and state of dentition when the obliteration of the 
crescentic lines was complete, and when the grinding surface consisted of 
ivory with an imperfect margin of enamel. The second and third false 
molars, or those with a single cylinder, are here in position ; exhibiting a 
remarkable affinity to those in the existing Camel both in form and in 
the contrasfoKl obliquity of wear (to front and rear respectively in the 
first and second teeth,) which is snch a peculiar feature in the old 
animal. 

Fig. 3, is a representation of another fragment; both jaws locked toge¬ 
ther, but the anterior and posterior extremities, with the upper surface of 
the skull, wanting. The miimal from which this remain originated, was 
young—its uitiniaic permanent tooth not completely devel()|)e<1, and the 
third milk mohir •>till ii position. The general character is that of the pre¬ 
sent Camel, tlu- liirn! i.t inaxillaries, thickness of lower jaw and external 
appearance of tcnii >iii ' ponding as closely as two skulls of one species 
would do in the iiiiiiii:it ;.o\v existing. The position of the snb-orbitary 
foramen, howcvi-i. is mi In - higher np on the maxillary, and the diminution 
in depth or tapering of iIk- lower jaw is not so considerable as wc observe 
to be the case in the existing Camel. 

Fig. 4, gives us a still further insight into the form of the head of 
the fossil Camel. The lower jaw (with the exception of the upper por¬ 
tion of the ascending branches including the condyle and coronoid pro¬ 
cesses) is quite perfect; and the lines of molars of the upper jaw are also 
in position. Here we may express a regret on the want of careful superin¬ 
tendence in excavating and removing these fossils from the stratum. It is 
possible in the present case that the whole of the upper portion of this 
specimen might have been obtained had proper care been taken in remov¬ 
ing tlte circumjacent matrix. It will be seen that the upper portion has 
been as it were cut off on a line with the alveoli of the upper molars, leav¬ 
ing not only them but also the upper canines in position. 
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Fig. 5, represents the lower jaw of the existing Camel, and placed in 
juxta position with the fossil will convey a tolerable idea of the form and 
character of both. The measurements of the lower jaws are annexed. 




i 


Existing 

Existing 



! Fossit. 

FROM 

FROM Seha- 


Dimensions, Lower Jaw. 



Mi.vsar. 

1 RANPltR. 



Jnrh. 

Vflre. 

tnih. 

Mctru. 

Inch. 

Mrire. 

I. 

Extrems length from alveolus of inciiora I 

I(l.n 

.428 


.382 

15.2 

.387 




t. 

Ditto expanse of alie to the rear. 

m 

.26 

G.4 

.l(i2 

82 

.167 

3. 

Ditto length of lyiiipbisjs. 


.118 

5.325 

.135 

4.05 

.126 

4. 

Width of jaw over 1st or pointed molar, .. 

warn 

.052 

1.05 

.060 

2.0 

.0.50 

6. 

Length of molars in series,. 

f 

.15 

5,4 

.137 

6.2 

.132 

G. 

Distance between 1st or pointed molar | 

and the 3d or 1st of the series, . ( 

Extreme depth of ramus at the ascending ) 

S.tto 

.076 

2.575 

.085 

2.6 

.066 

7. 

4.25 

.108 



4.0 1 

.101 


•ngle,.5 




This fossil is the remain of a very old animal; the canines and pointed 
teeth are worn down to a flat surface, and the molars which can be par¬ 
tially examined, from the circumstance of the two jaws having been fossi¬ 
lized obliquely on each other, ap])eur to have lost all their enamel excepting 
the exterior border. We before stated that, although the cranium and 
facial bones were entirely removed, tlie lines of molars on both jaws were in 
position; the animal had partly from age and partly from accident, lost the 
first molar from the right side of tlie upper jaw. This tooth must have 
dropped out at an earlier period than nature bad ever intended, and tlie 
coronal surface of the corresponding tooth in the lower jaw for want of the 
wear which it ought to have had under the natural course of detrition is 
distinctly marked with its crescentic lines of enamel. The fall of the 
tooth has further led to a tendency on the part of the rear teeth to incline 
forwards and partially occupy its place; this inclination had so far ad¬ 
vanced, as to prevent the |x>sterior cylinder of the tooth in the lower jaw 
from undergoing any change, the front and foremost cylinder only of this 
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penultimate tooth having undergone this singular alteration and arrived at 
this diseased form. 

In referring to the table of measurements above given, the excess in 
size of the fossil is the most prominent feature, bat the relative dimensions of 
the different parts, with one exception, bear a close affinity to those of the 
existing Camel. In the jaw of the latter there appears to be'a greater 
depth at the alveolus of the ultimate molar on the commencement of the 
ascending branch, which may possibly result in some degree from age, and 
the more perfect development of the teeth; but in other respects the 
resemblance is striking. The exception to which we refer isdn the second 
measurement, shewing the breadth between the rami or amending branches 
to the rear, a difference of some importance, as it involves in the structure 
of the cranial portion of the skull an increase of width, and a greater distance 
between the articulating or glenoid surfaces for the condyles of the lower 
jaw. We are borne out in the correctness of this inference, by the remains 
of our second species of Camel, which fortunately is very perfect in the 
cranium, and where the breadth and form of this region in comparison 
with that of the existing Camel are very different. To this, however, we 
shall refer in its proper place, satisfying ourselves with the conclusion that 
the Camelus Sivalensis and the Camelns Antiquus corrraponded in this res¬ 
pect, and that the former differed from the existing Camel in the form and 
excess of width of the cranium. In comparing the teeth of the fossil 
represented in Fig. 4, with those of the Camelus Dromedarius we observe 
no difference excepting that which may have arisen from their difference 
in age. That of the fossil must have been considerable, as may be observed 
in the wear, and flattened surface of the fourth or pointed incisor. He 
intermediate incisive teeth have been slightly disarranged in the matrix; and 
it mil be observed in the drawing that one of these teeth has been displa ced 
and is now situated above, imbedded in the rock. The grinding sur&ces of 
all the incisors are much worn, and all marks of the lateral nick completely 
obliterated. On the opposite side to that represented in the piste the ennina 
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tooth of the upper jaw is situated in position with its point downwards, im* 
bedded in the mass of matrix, which it may be observed reposes on the anterior 
parts of the fossil. This canine is much worn both on the point and on 
the anterior side; and its resemblance to that of the Camel of the present 
day is sufficiently close to make any further comparison unnecessary. 

Figs. 6 and 7 are portions of the lower jaw of the skull, a fragment of 
which is represented in Figs. 1 and 2. The mass from which these remains 
were recovered was ■ carefully broken up by ourselves, and the broken 
pieces united afterwards. A great portion of the cranium appears to have 
been disintegrated and so mixed up with the matrix, as to make all attempts 
at a separation ineffertual. The anterior part of the lower jaw has suffered 
in this way, but the extreme good fortune of rescuing that portion repre¬ 
sented in the figures above alluded to, consisting of the mmi of both the 
right and left side with the condyles and coronoid processes entire, is 
ample compensation for the loss, more especially as the incisive extremity 
was already in our possession, and we were only in want of the articulating 
and coronoid processes to complete the jaw. The difference in form of 
the fossil will be observed on a "eference to Fig. 5, which is a representation 
of the lower jaw of the existing Camel. In giving the e;;;rinto we 

place in juxta position those of the Hissar and Seharanpur Camels before 
referred to, and to facilitate reference have defined the boundaries of our 
lines of measurement by capital letters. 



Fobsil. 

Existimo j 
HiasAR. j 

F.xibting 

Seharam- 

PUR. 


Inek. 

Metre. 

tneh. 

Metre. 



Total depUi from top of coronoid proooM to ] 
lower Dordor of jaw^ or from A. to D.,. j 

t 

8.3 

.211 

OJt 

.233 

7.8 

.20 

Ditto from rarfioe of trticoUUax condyle to j 
lower bolder of jew, or from B. to D.,. 

t 

6.45 

.138 

8.1 

.206 

6.4 

.102 

Ditto from beel to'lower border of jew, or from 
C. to D. 

[ 

8.6 

.091 


.162 

4.*» 

.118 

Depth frmn A. to B. or from top of coronoid 
proooM to npper margin of ardcnlating 

condyle... 

1 

s 

\ 

S.86 

.072 

1.1 

.028 

1.6 

.038 

Breadlh of eondyle on trenererie weaenremeui 

t. 

1.7 

.044 

1.66 

.042 

1.6 

.041 
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The fossil ramus has more the form oi that of the Ox than of the 
Camel; the slendcirness of its proportions resembles that of. the Cervidae 
more than of the Camclida; to which it belongs : and were it not for the 
heel or step on the posterior ascending margin which as the generic mark 
establishes its position,, we should have been at some loss in recognizing as 
the remain of a Camel, a fragment bearing in its extenial Hpi>earance so 
strong a resemblance to the Ox, Deer or Antelope. Independent of the 
heel, the Camel now existing, is rather peculiarly formed in thit, part 
in comparison with other Ruminants. Tlic Bufl'alo is that which has the 
nearest approach to it. In the existing Camel, the ascending branch rises 
at nearly a right angle from the line of jaw ; it has considerable breadth on 
its antero-postcrior dimension, and its cTironoid process is short, straight 
and massive. In the fossil ('amel the ascending branch is as oblique 
as in ibe Ox ; it has tio cxc^css of breadth on its antero-posterior dimen¬ 
sion, and its coronoid process is long, slightly curved back, and slender. 
Here are points of difference sufficiently striking—but there is a still 
further difference in the form of the condyle—that of tin; fossil having 
a much-longer transverse diameter than in the existing Camelits pro¬ 
portions are much more slender, and the dcpr(«sion on its upper margin 
much deeper. We may remark however that the slenderness of the fossil 
condyle is only comparative, with reference to that of the same genus now 
existing, and that it bean* no resemblance wdiatever to the condyle of either 
the Buffalo, Ox, or other Ruminants. The condyles of the two former 
are much slighter and the upper articulating .surface much narrower than 
in the Camel. 

On the peculiarity of form above described as appertaining to the 
ramus of the lower jaw, we are naturally struck by the close resemblance it 
bears to that of the homed Ruminants, and its marktsl variation from the same 
bone belonging to the Camel of the present day: and we should be inclined to 
refer to the extreme length of the coronoid prot^ess as a point tending in all 
probability to unravel the mystery, were we not struck with the discre- 
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pancies that appear even amongst animals of the same'species, in the length 
and dimensions of this process. 

The length and breadth of the coronoid process appear to be distin¬ 
guishing features in all animals where there is a great depth of the temporal 
fossa and great elevation of the zygomatic arch ; and also in those animals 
possessing the power of great lateral motion of the condyle in the glenoid 
cavity. Ainong.st the former may be included all the Camivom and predatory 
animals: amongst the latter the Runiinuntia, to which only we shall at 
present refer, altliough there appears to 1«» considerable obscurity on the 
<’bang(« that modification of form of this process entails upon the physical 
economy of the animal. 

The Caprida?, including Antelopes, appear to have the coronoid process 
more developed than the Ros; the Bos more than the Camel. We observe 
that this process in the common ( jout, C. Hirctts, is long and broad, and 
in the .,i. C/H/iYirfa long but narrow, in the A. Te/racoms it is short la 
two specimens of the male and the female of the Nilgai (A. Picla, Pai.las), 
Me observe that the female has exceedingly a long coronoid process, 
much curved to the rear; whereas that of the male is short, straight and 
pointed. We could give additional instances were it necessary for a 
want of any rule of uniformity, in fact the inferences of the value ol 
this process in establishing any peculiarity in the organization of the mas¬ 
ticatory faculties, appear to us, as we before noted, to be clothed in consi¬ 
derable obscurity. 

With these remarks on tlu; osteology of the head, we will after the 
following Table, shewing the comparative sizes of tho ultimate tooth in the 
upper jaw of a number of fossils compared with that of the Camel now 
existing, proceed to the rest of the bony structure, which, from the strong 
resemblance that exists between the fossil and modern types, will occupy 
but a small space. 
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Comparative dimeneione the ultimate or third permament molar in the 
upper jaw of the Fouil emd of the existing Camel, 


Dimkhsiom. 

Existing 

Busak. 

Fossil Ist. 

Fossil Sd. 

Fossil So. 



Inch. 

Mtire. 

Inek. 

Metre. 

Indl. 

Metre. 

Length on iU antero-poeterior i 

meatnrenent.5 

Breadth on ita greataat lateral 1 
hnige.J 

1.75 

I.oo 

.044 

.035 

1.90 

1.35 

.040 

.034 

3.00 

1.35 

.060 

.033 

3.00 

1.30 

.060 

.030 


Of the vertebral column we possess a very perfect atlas with part of the 
axis attached to it.—The form is precisely that of the corresponding vertebra 
of the existing Camel, with the exception of an increased development to 
the ridge on the lower side, and a consequent increase of depression of the 
lateral surfaces in which the arterial foramina are situated. The shortness 
of the wings and the conical form of the atlas correspond with that of the 
existing Camel. 

Of the axis, we have only a mutilated specimen, the posterior portion 
is altogether wanting, but the rem^der is similar to that of the present 
Camel. 

We possess a number of the lower extremities of both the humerus, 
and the radius and ulna; some of them in connected joints, others sepa¬ 
rate ; but we have not been able to detect amongst the numerous fragments 
in our possession, the connecting pieces by which the bone in its whole 
length could be established. We see no difference whatever in these frag¬ 
ments, and in their articulating ends from those of the existing animal. 
The anchylosis of the radius and ulna is as complete; the surfimes for 
the articulation of the scaphoid and cuneiform bones as flat and unmarked 
by a hollow; and the lower extremity of the ulna is as destitute of an 
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external process for embracing the cuneiform bone of the carpus as the 
existing Camel. 

The carpal bones are equally correspondent both in form and number— 
the small bone in rear of the os magnum and connected bone having the 
Bflme marked and spherical headed articulation with the scaphoid. 

We now come to the metacarpal bone, of which we have a very per¬ 
fect specimen attached to the end of the radius and ulna by the interme¬ 
diate carpal bones. We see no difference in form and no peculiarity requir¬ 
ing remark. We derive data however from this for establishing the com¬ 
parative size to which the Sivalik Camel arrived—our dimensions are placed 
in juxta-position with those of a full grown and common sized Camel of the 
present day: 



Foseil., 1 

Existino. 


AcAei. 

Metri$. I 

1 J»ekM. 

Ifetrm. 

Extreme length of meUeerpel bone from ite ertiettlation ) 
with the eerpeli to ertionlation with the pbtlenget,... ) 

18.86 

.479 

16.86 

A08 


The extent of non-anchylosis, and the form of the pullies for articula¬ 
tion with the phalanges, and the phalanges themselves, appear to corres¬ 
pond, and to be equally characteristic in both the fossil and the living 
Camel. 

With the posterior extremities we are not so well provided, and shall 
content ourselves with' a reference to the femur only, of the lower end of 
which bone we possess a variety of specimens; of the largest of these we 
tnnex the dimensions: 



Fossil. 

Existino. 

Helm. 



Metru. 



.1S4 

.187 

.0186 

4.7 

6.1 

1.076 

.118 

.180 

.on 
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With the exception of the proximity of the condyles to each other in 
the fossil, there is no marked difference; all the hollows and protuberances 
on the bone of the existing animal have their corresponding ones on the 
fossil. The femur in its length also appears to have had as great a curve 
forward as we observe in that of the Camel of the present day. 

This brings us to a conclusion on the comparative differences between 
the Camelus Sivalemis and the Camelus Dronudarius now existing. Altliough 
the fossil fragments from which this comparison has been derived are not 
either so perfect or so numerous as we could have wished, they are. still 
sufficiently so for every purpose of comparison, and in some cases we have 
been even struck with the remarkable perfection of the fossil, consideriiii; 
its soft \nd in many cases imperfectly indurated quality, added to tin- 
intimate combination witli, as well as adhesion to, the matrix, which consist- 
of a light colored clay with a small admixture of sand. 

In recapitulation of our above remarks, therefore, we will note that 
independent of the peculiarities described as existing in the cranium of th« 
Camdus SivaUnsis, upon which peculiarities we rest its sjiecific character, 
there must have been others in its external form. These differences how¬ 
ever could not have extended far: its general character must have borne 
a close affinity to that of the same animal of the present day, and altliough 
we have proofs of its size having exceeded our existing Camel in a propor¬ 
tion equalling at least one-seventh of its height, we are unfortunately igno¬ 
rant of the effects that domestication may have caused in the deterioration 
or otherwise of the Cantelu$ Dromedarius ; especially in a country and 
amongst a race of people who pay little attention to the improvement 
whilst the natural increase is sufficient to supply their wants and add to 
their comfort. The Camelus Dromedarius from which our comparison has 
been drawn must not be confounded with the Camelus Sactrianus or Camel 
used by the Arabs. 

For the. Camel in all its perfection we must seek the shores of the 
Caspian, to the hordes and wandering tribes who from generation to gene¬ 
ration have looked upon this animal as the only means by which they 
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could exist, as the onlf means by which communication could be maintain¬ 
ed over oceans of sand and miles of desert. If any care be giveu to the breed 
of the Camel in its domestic state, we should cxiiect to iind it in this 
quarter; but among the people of India who use the animal merely as a 
beast of burthen, and carry on the breed much in the same way ns they do 
with their other domesticated animals, we have no reason to expect 
any improvement. In the Government stud we have no doubt tliat 
all feasible means are exerted to improve the breed, or at least to 
prevent deterioration by maintaining a stock from the largest and 
diiest grown animals. It will be noted that one of the skulls relerred to in 
this paper is from the stud, and the person to whom we are indebted for its 
use as a means of comparison deKribed it as having belonged to a very 
iarge male Camel: but here also we see no great difference in size, 
although there are differences in the greater development of Ute bones of 
the head and face. The constant influx of Camels in the. whole sweep of 
the Indus and its branches from Imdiana to Shiklirpur, or even to the 
Indian ocean, most undoubtedly keeps up the supply, but does not add any¬ 
thing to the improvement of the species. Indeed, wc arc inclined to con¬ 
sider that the Camel has deteriorated in size from that to which it attained 
in its wild and natural character, and should our inference be correct, the 
dimensions obtained from tlie comparative measurement of tlie bones of 
our fossil species, may lead tu a very tolerable idea of the size to which the 
Camel reached, when unshackled by the trammels of man, and leading its 
existence in the wilds of its own native region. 

We regret our inability, from want of specimens, of adding to this com¬ 
parative statement, the dimensions and peculiarities of form of the Bactrian 
or true Camel with two humps, Camelui Bactruuau of authors. Ilie Canu- 
hu Dromedarnu or the Dromedaiy with one hump is tlie imiwml from which 
we have drawn our description. In Stabk’s Natural History the former is 
stated to be the hm^es/of the two—Camehts Baetriamu being described as 
“ about 10 feet temg',” and Camdus Dromedarius as nearly 8 feet long." 
We are not aware of the limits upon which the above measurements are 
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drawn; but in taking those of a perfect vertebral column from the atlaa to the 
last caudal vertebra of the common sized Camelm Dronudarim — ^we obtain a 
measurement of 9 feet 10 inches, including the head. The total length of the 
Camelus JXromedarius is 11 feet 4 inches, and this must be considered as 
under the full measurement, from the absence of inter-vertebral cartilages 
which connect the vertebrae in the living animal. Stake's specific charac¬ 
ter evidently leaves an impression of a superiority of size in the Camelus 
Bactriaxus. We learn from Elphinstone, in his history of Caubul, that 
the height of the latter animal is considerably less ; that it is shorter hnd 
stouter; well adapted for rocky and hilly countries ; and from its shortness 
of limb, less liable to accident, than its tall and slenderly formed congener. 

On the Camels in Afghdnistdn, the author above mentioned, remarks 
—“ The’Dromedary is found in all tlie plain country, but most in sandy 
“ and dry parts; this is the tall long-legged animal common in India. 
“ The Bactrian Camel (which I understand is calleii Uzliree in Toorkee,) 
“ is much more rare, and I believe is brougUt from the Kuzzauk country 
“ beyond the Ja^artes. He is lower by a third ul least than the other, 
“ is very stout, and covered M'itli shaggy blac:k hair, and has two distinct 
" humps, instead of the one bunch as the Dromedary. The Boghdee 
“ Camel, in the south-west of Khorasan, is shaped like the last mentioned, 
'* but is as tall as tlie Dromedary. Even this last varies; the Dromedaries 
** of Khorasan, being lower and stouter than those of India.”* Again - 
Many Dromedaries are bred here, or at least by the tribes whose residence 
“ is partly in Damnuu. They are much darker in color than the common 
“ Camel, have shorter and stronger limbs, and are far better calculated for 
“ work among hills.”t 

It would appear from Eli'uinstone s remarks that there are three 
species of Camel— 

1st.—That which has obtained the specific denomination of Camelu* 
Dromedarius —tall, slender, with one bunch, and common to India. 

* Elphihstokb’s Csnbol, 8d edition, 1818, vol. 1, p. 880. 
i Ditto ditto, ditto, rot. 8, p. 78. 
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2d.—Cmwbf BactTimaa^ ot the Bactriaa Camd, which is one-thifd less 
in height than the former one, stoot, covered with black hair, and with two 
distinct humps. 

Sd.—^The BogMi Camel resembling in shape the Bactrian. but with 
the height of the Dromedary or Canulus Dromedarius. 

The Khorasan Dromedary may be considered as a variety of the Ist 
species or Camelus Dromedariut, with less height but stouter proportions. 

In Gbiffith’s Translation of the R^gne Animal, notice is drawn to a 
third species distinct from the Bactrian and Arabian Camels in the posses¬ 
sion of Roouebe ; of this third species however the characters are not given. 
H/vmilton Smith in Gbiffitb’s Coviek* divides the genus into the two 
species, Bactrianm and Dromedarius; considering these as the patent stocks 
from which a number of breeds and varieties have sprung, “ all nevertlieless 
“ depending on the very trivial distinctions of color, size and form but 
the specific characters of these parent stocks differ very materially from 
those derived from Elphinstone's work before alluded to, most especially 
with reference to the Camelus Baclriauus described by that author as one- 
third lower in height than the Arabian Camel. Hamilton SHinit says 
in describing the Camelus Bactrianus, his height may be considered supe- 
“ rior to the Arabian, and the bulk of his body more considerable. The 
" large breed of this species attains seven feet and a half from the top of 
“ the hunches to the ground, the legs are proportionately short, and the 
“ body long.” The height of the Arabian Camel, according to the same 
authority, does not exceed seven feet, “ those of Turkey are the strong- 
“ est and the best suited for burthen, those of Arabia and Barbary the 
“ lightest; and those of India, where there are breeds for both purposes 
“ constantly supplied by fresh importations from the North West, yet 
“ probably inferior in their class to those more in the vicinity of tlieii 
“ original climate.” 


* VoL 6, p. 396, Synopiif Mammalia. 


t Vol. 4,,p.48. 
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We have been desirous of ascertaining the excess of height to which 
the existing Caniel arrives, to form a correct opinion of the proportionate 
size of our fossil species, and for this purpose have consulted those authori¬ 
ties from whom it was most likely to draw accurate information. The 
accounts arc sufficiently conflicting, but that of Griffith, as an authority 
on a point of natural history, may be considered as the best, and the must 
projierly to be depended upon : iissuming therefore that the comparative 
heights and proportions of the Cantehts Baclrianus and Camdus Dromedarius 
as shewn by Griffith are the true ones, and that tlic latter is of a smaller 
size than the Bactriau (!amel, we are still home out in our conclusions with 
regani to the excess of dimensions of the fos.sil or Camdm Sivalemis, and 
that this excess applies generally towards all the species of Camel now 
existing. 

Nortltem Dodb, July 15, lU3(j. 


REFEKEACES TO PLATES XX, XXI, OF CAMELUS SIVALENSIS. 


Fifp. View sf poilion of skull of Camelui Sivut,>nstf from tiliovr. 


Ditto ditto Utern) view of Fig:. I. 

3. Side view of Rootber portion of ukull of Cametus Sivaienti$ with lower jnw Rttacbed. 


A. 


& 




s.; 


Side view of lower jitw ofdiUo with (lie iiiulRiRof the upper jaw in puaitiou. 

Side view of lower jaw ofez-i/lin^ Camt 1 ; Camelw Dramtdarius. 

Side view of ditto of Camelut Sivalemis right aide, exhibiting the peouluntiei 
form of the anceoding branch nod the coronoid proeeu. 

Side view of ditto ditto left tide. 


6. Portioa of lower jew Camtlut ShmUmu right eide inner view. 


A. 

niuo 

ditto 

left eide outer view. 

10. 

naio 

ditto 

ditto inner view of No. 9. 

II. 

Ditto 

ditto 

rif'" Ide outer view. 


IS. Fragment of upper jew Cmi/wSiWvxrir, ehewiog the oltimste tnd peBoltimele 
moler of the left tide. 


13. View of No. 13, exbibitlBg the inner fide end eoronei earfeoes of the melelt. 
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FELIS CRISTATA, 

A NEW FOSSIL TIGER, 
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SIVALIK HILLS. 

Bv HUGH FALCONER, M. 1)., 

Superintnint Iktmieal (itrilin, Sfhiranpiir, 

AND 

Camain P. T. CA UTLEY, 

tViiEirialnirfeiil Vuah Canal. 


To the large fossil species of the genus Fe/is hitherto described, we are 
now enabled to add another from the Tertiary Strata of the Sivalik. Hills, 
difiPering alike from the F. Spelm and F. Anliqua of the “ Ossemens Los- 
siles;” and, (so far as our means for comparison enable us to judge) from 
every known member of the genus. 

The specimen from which we take our description, is one t£ the most 
perfect that has up to this time been exhumed from the fossil tract. It 
was found at the foot of a ssmdstone cliff, partly encased in a hard stone 
matrix. It consists of a nearly entire head ; deficient only in the tempo¬ 
ral apophysis of the left zygomatic arch, and in a small portion of the 
sagittal crest. The incisors had dropped out, but the alveoli are sufficiently 
distinct to indicate their number and relative size. The cheek teeth are 
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nearly entire but the canines are broken oA' at their bases. The fragility 
of the specimen has deterred us fn>m removing a portion t>f hard stony 
matrix which fills up the right zygomatic fossa, and conceals the base of 
the skull from the anterior margin of the occipital foramen on to the 
posterior border of the palatine bones. 

(Plate XXI. Fig. 1.) Represents tlie head in profile and shews the 
peculiarities of the fossil in the most striking light: 

1st. The relative shortness of the facial portion of the head, from the 
post-orbitary apophyses of the frontal to the border of the incisives; 
and the length of the cranial portion from tlie same point (a) to the occi¬ 
pital crest (h)\ the dimensions being as 124 to 153. In this respect it 
differs from all existing species, in which, as exhibited by Cuvier,* the facial 
portion of the head exceeds the cranial, generally, to a considerable extent. 

2d. The outline of the upper surface of the cranium and face. The 
facial line (c a) runs with a gentle curve, slight convexity and nowise ser¬ 
pentine, to the rear of the post-orbitary apophyses of the frontal. The 
cranial line meets it without angularity, and runs back horizontally to the 
occipital crest: so that when the head is seated on the occipital condyles 
and camassier teeth, the plane of the base of the cranium is parallel to that 
of the vertex. In this respet^t it differs remarkably from all known large 
species of Felts, in which the cranial line descends more or less either in a 
curve or slope, from the post-orbitary apophyses to the occipital crest. 

3d. The saliency of the sagittal crest which greatly exceeds that of 
all known Fdina;. It is partly broken off in the original, but the dotted 
line marks its direction. 

4th. The height of the occipital, which is relatively greater than in 
any other known species of the genus. 

6th. The elevated position of the zygomatic arches, and the strongly 
arched outline of their inferior margin. 


Oinmeni FowUm, VoI. 4, p. 147. 
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Viewed from above (Fig. 2.) the cootraated proportiona of the 
cranium and fece are well exhibited. The muzzle ia abort. The canine 
region of the maxillaries swells greatly out in the bulge of the alveoli, and 
between it and the malars, the infira-orbitary hollow is more abrupt and 
deeper than generally holds in the large Feliua. The nasals are short and 
broad. The brow is wide. The intra-orbitary region of the frontal is 
marked by a deep longitudinal hollow. The post-orbitary processes of the 
frontal and malars are blunt and little projecting. The post-orbitary ridges 
of the frontal meet at a very acute angle, leaving between them a well 
defined and narrow furrow. The length and promincnc.e of the sagittal 
crest and the height of the occipital crest are strongly apparent. The 
parietals are seen to bulge out little towards their upper margin, but 
considerably towards tlie temporals. 

Our means for comparison of the fossil with most of the large Felitue 
are restricted to the figures in the Ossemens Fossiles, which however are 
BO perfect and characteristic, as to admit of the chief marks of distinction 
being very readily seized. Of all the large species, the specimen most 
closely resembles the Tiger, although considcmbly smaller in size and 
perfectly distinct otherwisCv The chief points of resemblance in both, are 
the ^rmt developemeut of the sagittal and occipital crests; the considerable 
surface of the occipital; the moderate convexity of the brow and face; 
and the elevated position of the zygomatic arches and the outline of their 
inferior margin. To exhibit the peculiarities of tlie fossil we shall now give 
its dimensions in juxta-positiou with those of two of the largest sized Tigers, 
killed in the forests near Sehtaranpur, and of a younger aninlal almost 
exactly of the size of the fossil. The amount of wearing in the cheek teeth, 

K 
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and the condition of the satures prove that the fossil was full grown 
althoueh not aged. 


I. 

s. 

3. 

4, 
6 . 

A. 

7. 

8. 

0 . 

10 . 

11. 

12 . 

13. 

)4. 

13. 

16. 

17. 

18. 
10 . 
20 . 
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Extreme length from occipitel crest to I 

elveoli of the incisors.f 

Ditto from interior usrgin owipitsi fore- ( 

men to ditto. 1 

Extreme breadth of head at sygoroatic ][ 

arches.I 

From posterior border .of palate to the! 

alveoli of the incisors, .) 

From anterior margin of nasals to occipital ) 

crest.ji 

From border of post-nrbitary process to ditto. 

From ditto to the alveoli of incisors. 

Extreme height from base of occipital for- ) 

amen to occipital crest.1 

Width between outer surfaces of occipital ) 

condyles,.J 

Ditto of occipital foramen, . 

Height of ditto,. 

Ditto of cranium from middle of frontal to ) 

the palatine arch. 3 

Ereadtn on maxillariea between the canines ( 

and molars.) 

Extreme length of 3d and 3d molar. 

Breadtli of masillaries to rear of carnassier, 

Depth of infra-orbitary foramen,. 

Width of ditto,. 

Length of the nasal bones,. 

Length of carnassier tooth, . 

Width of frontal between Uie post-orbitary > 

apophysis,.3 

Length from frontal angle to base of the nasals 
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.103 

4.2 
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.106 


.055 

3.3 

.058 

2.45 

.062 


D 

1.15 

.020 

1.25 

.031 



0.8 

.020 

0 8 

.030 


B 

4.0 

.117 

4.25 

.108 

3.0 

.076 

3.7 

.003 

3.5 

.068 

2.2 

.055 

2.32 

.059 

2.2 

.056 

4.5 

.114 

6.4 

.138 

5.6 

.143 

0.75 

.018 

0.7 

.017 

0.7 

.017 

0.3 

.007 

0.4 

.010 

0,375 

.001 

3.8 

.071 

4.2 

.106 

4.1 

.104 

1.5 

.038 

1.4 

.035 

1.375 

.0.34 

3.1 

.078 

4.2 

.106 

3.65 

.002 

3.9 

.073 

3.6 

.000 

2.0 

.073 


"Wc shall now make a comparison of the peculiarities of the individual 
bones of the head with those of the Tiger. This will make the points of 
difference in the fossil more apparent. 

The dentition df the fossil is as is normal in the genus. There arc six 
alveoli for the incisors—the two outer of which are greatly larger than the 
intermediate which are equal in size. The canines are broken off at their 




























OF THE SIVALIK HILLS. 


130 


base; and the section is seen to be the same as in the Tiger. Tlie cheek 
teeth had consisted of two false molars, a camassier and a tuberculous 
tooth on either side. The tuberculous and the first false molar had dropped 
out. The socket of the tuberculous tooth is distinct on one side. Those of 
the first false molars are more ambiguous. In all the specimens of the 
F. SpeUea observed by M. Goldfcss,* this false molar was invariably want¬ 
ing, and he was induced to consider it as a specific distinction of the fossil. 
But CuviEB attributes its absence to dropping out at an early period. 

In our fossil we were at first led to think that there was no small false 
molar, from the very contracted space between the canine and tlie large 
false molar not admitting of room for it. In the fossil the space is 
0.3 inch whereas in the Tiger it is 0.7 inch. But on carefully clearing 
the interval we have detected on the left side an alveolar cavity. In this 
respect therefore the fossil does not differ from the existing large specieB.t 
The great false molar and the carnassier tooth resemble in form, those of 
the Tiger exactly. But they differ considerably in two respects which 
we consider as distinctive marks of the fossil. 1st, The length of the two 
teeth in the fossil is exactly equal to that of the full grown Tiger No. 2, 
although it measures 10.0 inches in length of head, while the Tiger is 
13.1 inches; 2d, the large false molar is directed inwards, so that its long 
axis makes a considerable angle with that of the carnassier. This position 
of the false molar holds in a slight degree in the genus Felis ghnerally, 
but it is very marked in the fossil. 

The obscurity of the sutures, and the extent to which the fossil is 
still enveloped in stone, do not admit of our determining precisely the limits 
of many of the bones of the cranium and face. 


* Quoted ia Cl’vibr Ois. Fonil. Vol. 4, p. 4SS. 
t The preienee or ebienee both of the taberonlou ud the fint felie moler, oppeen to 
be very uncertaio in aged Feline. In a very old Tiger, No. 1, of the meaeorementa, with the 
caninei and all the teeth much worn, both the tabercnloui teeth, and the email falte molar of 
one aide are preaent. Upon the oppoaite aide all trace of alveolna haa diaappeared. W hereas 
ia yonagor anintla with nnworn teeth, we 6nd the taberonlou, and fint molara, Icaa cooiplete- 
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The frontal is considerably shorter than in the Tiger of the same 
^iTo. No. 3, and broader; so that it has more squareness of form, at the same 
time that the ridges stretching from the post-orbitary processes by their 
prominence and greater convexity inwards, give it an appearance of more 
sharpness to the rear. These processes are more obtuse and less salient 
than in the Tiger, and the outline of the frontal portion of the orbit is less 
curved. The separate halves of the bone are convex across leaving a deep 
longitudinal hollow between. 

The parietals are longer than in the Tiger. They are sunk towards 
their commissure, giving greater appearance of saliency to the sagittal 
crest. They bulge out, at their junction with the temporals in conjunction 
with these bones. The sagittal crest, as noticed above, from its great pro¬ 
minence, is one of the most distinctive characters about the fossil. It is 
nearly twice as much raised, as iu the largest sized Tiger. Its anterior 
extremity for a short way divides in two, from running in continuity with 
the post-orbitary ridges of the frontal. 

The occipital is large in all its dimensions. It greatly exceeds that of 
the Tiger of the same size in height, and equals that of the large Tiger 
No. 2. Its margins expand greatly, laterally, in conjunction with theridge, 
ascending from the petrous portion of the temporal bones. 

The temporal on the right side is mostly concealed by stony matrix. 
On the left it is broken at the Z 3 'gomatic process The petrous is compar¬ 
atively larger than in the Tiger. The zvgomatic arch is elevated and its 
lower margin is arched more decidedly than in the Tiger. (In this respect 
it resembles the “ Black Jaguar.”*) The posterior angle is more acute. 

The corresponding process of the malar differs chiefly from that of the 
Tiger in the.post-orbitary apophysis being blunt and very slightly prominent. 

The natal bones are considerably shorter than in tlie Tiger, and they 
taper less upwards towards their frontal insertion. 


Oil. Fowil. Vol. 4, Plite H. W., Fig. 7. 
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The maxillaries chiefly difier from tliose of the Tiger, in their greater 
prominence along the alveoli of the canines, and the more decided hollow 
which occupies the infra-orbitary region. From the elevated direction of 
tlie zygomatic arches, the posterior margin of the maxillaries, descending 
from the malars is higher than in the Tiger. The infra-orbitary foramina 
agree in fonn and position with those of the Tiger. 

The ascending aiwphysis of the incisive bones, runs higher up between 
the nasals and maxillaries, giving thus a stronger insertion to the bone. 

We do not observe any very appreciable difference in the pulate, 
except that the bulge of the canines, and the inward direction of the large 
false molars, appear to contrast it in width between this teeth. 

The orbit is smaller than in the Tiger; the post-orbitary processes of the 
malars and frontal are more apart, and the osseous ring consequently less 
complete. 

Regarding the relations of the fossil with respect to other species.— 

The fossil Lion of Gavi.enreath, F. speltea, differs from it, in the great 
size, equalling that of the Lion in the outline of the head ; breadth of fore¬ 
head ; depth of zygomatic arches ; position of the infra-orbitary foramina, 
and inconsiderable sagittal crest. 

The fossil F. Auliqua, differs in being p-eatly smaller. The existing 
Lion is much larger, diflering also in its rectilinear profile, shortness of 
head, and want of prominence in the sagittal crest and occipital. 

The points of distinction and resemblance with the Tiger have been 
noticed in detail. 

The Panther somewhat resembles the fossil in the moderate convexity 
of the head, but differs in size and in the little prominence of the sagittal 
crest. The Jaguar has the same elevated direction of the zygomatic arch, 
as the fossil, but differs greatly in the outline and form of the head. 

The Couguar has one character peculiar to it and the fossil in the 
genus; in the face being shorter than the cranium. Bui it differs in size 
and form. 

r. 
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TIjc other specieB of the genus differ at once in size. 

We hare named the fossil, the Felis Crislala, from its most prominent 
character, the elevation of the sagittal crest. 

Its position in the genus will probably be after the Tiger. Its size is 
intermediate to that species and the Jaguar. 

We are indebted to Waltek Ewer, Esq. of the Civil Service, for an 
examination of the fossil, which was found by collectors employed by that 
gentleman under the direction of Cajitain Cautley. 


Fortlia-H Doab, April IS, 1836. 
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I.-EIGHT NEW SPECIES OF CINCLOSOMA. 

WITH SOME REMARKS ON THE GENUS, 

Order InsessoREs. Tribe Dentirostres. 

Family Merulidje. Geaus CINCLOSOMA. 

The elegant and philosophical Vigors has lately characterised a new 
Genus of Mcrulinc birds to which he has given the name of Cinclosoma. 
Mr. Vigors justly observes that tliis genus is clearly separated from Turdus 
by rounder, feebler wings; a longer, laxer, and graduated tail; and higher 
and stouter tarsi. Without pausing at present to enquire whether the 
group (which is certainly a just and natural one) belong rather to tlie 
Meruline or Corvine family, or, whether it has been characterised with 
sufficient precision, at once, and latitude, I shall merely observe that accord¬ 
ing to my experience tlie minutely exact form of the tarsi, the nostrils, and 
wings cannot be relied on ;* and that the group, considered as contrasted 


* That is, tarsi more or lest smooth or rongh: the precise relation of length between torn* 
doaen of the wing feathers: and the precise form of the nasal aperture. Bat perhaps the real 
explanation of these difierenoes ii, diat the ralne of the group hat been nnderraled. 
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with that of the true Thrushes, is as distinctly marked by the stomach, the 
bill, aud the frontal zone, as by the wings, tail, and feet. The stomach has 
double the muscular power of the same organ in Twdvs, approaching to a 
true gizzard: the straight compressed bill, inclining to a tetragonal form, 
has the tomia; nearly in contact with the palate in both mandibles; and 
the nares are partially or wholly concealed by a setaceous frontal zone, 
analogous to tliat of the Corvide. 

Tlie birds composing the group or genus are gregarious, noisy and 
alert. They frequent the deep and dank forests and groves exclusively; 
procure the greater part of their food on the ground ; use the trees but for 
security when disturbed, for nidification, and for occasionally eking out their 
repasts m ith berries, pulj>y fruits or caterpillars; and are, for the most part, 
incapable of a sustained flight. Their habitat is very extensive, since they 
ate almost equally common in the southern, central, and nortliem regions 
of tliese hills; aud in the valleys alike, as on the tops of the mountains. 
In all situations, however, wood-lands are indispensable to them, both for 
food aud shelter; e8[)ecially the latter, their retreat being a mere succes¬ 
sion of hops from tree to iree, after the manner of the M^pies. Most of 
them have a good deal of the iiiixt weariness and familiarity, as well as of 
the noisiness and congregational habits, of the Conida; and, though they 
never quit the deep wood-lands, those persons who pass through such 
places, perpetually eiieoiinter them on the roads and pathways, to 
which these birds are attracted by the dung of cattle, for the grain, 
larvtt and insects it aflords them. They are on the whole, rather 
insectivorous than frugivorous, baccivorous, or graminivorous: but Uicy 
eat a deal of groin aud hard seeds, with gravel to digest it; and must, from 
the universality oftlie r regimen, be classed among the omnivores. They 
are distinguislwil from the Thrushes by Ureir avoidance of rills and swamps; 

SwAiNBON, juidjr perhaps, claiies the Cinclosomie with the Crateropodinx. Rat he 
unjosUy reduces them to a aab-geoas. This psper was penned before I had .seen Swaimsom^s 
casual atlniiun to the group in the birds of America. That able writer is most correct in stitiog 
Uiat Ihn cbtmcters of Cioclotama and of Pnmatorhinoi alaad in gricrous want of reriiion. 
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and they are more capable of a graminivorous diet than that group. They 
scrape the earth with their bill, and sometimes also with their feet, in the 
manner of the Raaores. Many of the species are caged and tamed with 
facility; and they are more often turned loose into walled gardens; whence 
they seldom attempt to escape, if tliere be a cousiderabie number of trees, 
and where they are of great service in destroying pupe, larvse and perfect 
insects, especially those which are generated, or feed, in manure. 

In the Minister’s garden at Cathmandu there are always several scores 
of Leucolopha (Corvus Leucolopkus of Hardwicke;) and in that of bis 
nephew, many individuals of each of following species—Oce/hita, Albigvlu, 
Tiu^fimiUa, Mtmilegera, and Erythrocephala. But this enumeration reminds 
me that I am anticipating by the mention of several sjjecies as yet unde- 
Bcribed, and to the summary description of which I now proceed, premising 
only that the newly described species are LeHcolopha, Erpthroeephala, 
Variegata, Octllata, CapUtrata, and Linmta. To these I now purpose to 
add Nipalensis, Albigula, Monilegera, Rufimmta, GrisoMru, Melanoura, 
Catrulalus, and Setqfer, arranging them in a series indicative of the gradu¬ 
ally diminishing power of the wing. 

Ist. Species , Cinclosoma? Nipalensis Nobis, Sibia? Nipalensis Nobis. 

Above, with the flanks, thighs, vent and under tail coverts, rufescent sub¬ 
olive brown. Below, and the cheeks, sordid blue grey, with a yellowish tint : 
wings and tail castaneous with numerous cross bars of black : entire top of 
the head full pure brown, streaked down the shafts with hoary : a broad 
black moustache, bounding the ear coverts below. Bemiges and rectrices, 
internally blackish, and apertly so towards the tips; the tips themselves of 
the tail fcAthers white t head with a full soft gairuline crest: l^s flesh- 
coloured : bill dusky : iris brown : orbits clad: sexes alike, as in ail the 
subsequent species. 

N. B. In defining theGenusSiiia (Nobis) I have enumerated the above 
as one of the species. It has, though in a less degree, the brushed tongue 
of that genus : its wings are rather feebler : and its bill is more straight. 
The tomi« are scarped, and the notch and bend of the upper mandible are 

M 
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palpably developed. The lunated, unplumed, nares, with a large adpreaaed 
membranous tect, are those of Sibia. So are the feet« which latter, however, 
agree sufficiently well with those of Cinchtoma.* 

The species is, in fact, osculant between Cinclosama and Sibia. Size, 
8 inches long by 10 wide, and 1^ to If oz. in weight. Tarsus If; central toe 
; bind toe ; wings not bowed ; 5 and 6 quills longest: tail firm but 
gradated, If inch in the extreme laterals. 

Species find. CiNC. Albiovla, white throated Cinclosoma, Mihi. 

Above, and the breast, dull olive: belly, vent and under tail-coverts, 
rusty: chin to breast, inferiorly, and terminal f of the lateral rectrices, pure 
white; bill dusky : iris glaucous: orbitar skin green: legs plumbeous grey, 
12 inches long by iH broad ; and 3f oz. in weight. 

N. B. This species, like Leucolopha, has much the appearance of a 
Jay : but it possesses in a high degree, all the characteristics of Cinclosoma, 
of which more is said in the ser^uel. 

Nares ovoid or elliptic, and frequently quite hidden by the frontal zone. 

Species 3rd. Cinc. grisavris, grey-eared Cinclosoma, Mihi. 

Above, save tlie neck, olive, with a rusty smear: neck, throat and 
flanks, pale rusty ; rest of body below, white: cheeks, cars and lores grey, 
enclosed by two narrow black lines which originate at the bill, and circling 
round the eyes and ears, unite into a broad band oft the sides of the neck, 
and thence form a gorget on the top of the breast: terminal f of the lateral 
rectrices doubly banded with black and white, as in Ocellata, but the bands 
broader : bill, dull horn : legs plumbeous : iris brown : orbital skin, green¬ 
ish yellow : 13 by 17 inches, weight 0 oz. 


* Bxsggented mention hie been made of the feet of Cinchspma, and tome apeciea 
have been again leparated, propter banc eanaam, from Cinehtoma. Bnl in truth, the feet agree 
moat expieaily with thoee of Pica Erifikroeephala, Vagabumta, Sie. It were much more wlao 
to amend the deSnition of Cinebuema than thna to divide it. In no apeciea ia the thumb nearly 
ao large aa the central fore digit! The Cinelatowue are a half Corvine, half Meruline group, 
nnited by their mannera even when partially aeparated by their atmetnre. They compcNM n 
grana with inadry snbgenera. B. H. H. Jnly. 
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N. B. The upper mandible is sometimes produced, bent, and notched 
at the tip, even mote than in Turdw. 

Nates OToid, partially hid by sets from the frontal zone. 

Species Cinc. Munilegera, black-necklaced Cinclosoma, Mihi. 

Extremdy like the last in colours. Above, pale olive brown; whole 
neck, with the throat, breast and flanks, rusty ; and rest of the body below, 
white : a broad superciliary white line from the bill to the occiput: below it 
a black line proceeding from the bill through the eyes and ears (which 
latter are black,) and thence sweeping round the bottom of the breast like a 
necklace : iris orange : bill dusky with horn coloured tip and base below, 
and plumbeous grey feet: orbitar skin evanesent: 11J by 14J inches, 
weight t3| oz. 

Nares as in the last; and all the three last named species closely 
assimilating with Lewolopha. 

Species 5th. Cinc. Melanvra, black-tailed Cinclosoma, Mihi. 

Head, neck, and Body, olive brown, lunated with black : brows and 
chin, black : wings black internally, visibly so in the tertiaries; edge of the 
primaries cerulean ; of the other quills and of the coverts, castaneous: rump 
immaculate; tail black with a complete terminal band of rusty: feet 
fleshy brown : bill black : iris marine blue: length of the bird 10^ inches: 
breadth 12 : weight 3^ oz. 

N. B. The maxilla of this species has usually the meruline bend 
and notch: the nares are-ovoid somewhat indented above by the membrane, 
and free from the frontal zone. The wings are rather rounder than in the 
three pr^eding species. 

Species 6th. Cinc. Cxrvlatos, bine-sided Cinclosoma, Mihi. 

Above, rich olive brown, with a chesnut tinge: cap, wings and tail, ches- 
nut; the first, lunated with black. Below, white: the flanks and tibie, blue: 
a black frontal zone from the eyes: body, wings, and tail, immaculate: 
bill dusky with a purplish fleshy base: orbitar skin purpurescent: iris 
brown: legs fleshy white: 11 inches by 12^; weight 2| to 3 oz. 
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N. B. In this gpecies the shorter and more rounded nares are whoUg 
hidden by the setaceous frontal zone; and all the remiges, save the ,5 first 
and 5 last, are nearly equal. The mandibles of the bill are exactly equal 
and entire, eminently typical. 

Speciei 7th. Cinc. RunMENTA, rusty-chined Cinclosoma, Mihi. 

Above, olive brown, broadly lunated with black: entire cap black: tail 
immaculate, but furnished towards the tip with a double band of black and 
rusty, prevailing throughout: chin and vent rusty : throat white : breast 
and belly smokygray with black drops: lower part of the fianks and thighs, 
olive brown; bastard-wing, and external edges of primaries, subccrulean : 
the former and the long coverts, dpt with black bar-wise: a pale roundish 
spot before the eyes: broad longitudinal black patch behind the gape: bill 
horn yellow : orbitar skin splendid blue: iris sanguine-brown: legs fleshy 
brown: 10 inches by lOf; weight oz. 

N. B. In this gpecies the nares are not wholly hidden, but they are 
even less elongated than is the last: the wings are very feeble and perfectly 
round: bill, as in the preceding species, but shorter. 

Specm 8th. Cinc. Setafer. Spiny Cinclosoma, Mihi. 

Slaty blue, overlaid with ruddy brown, which is clearer and paler 
below, and richer and almost castaneous on the wings and tail-feathers. 
Lateral rectrices broadly banded with black towards the tips: the tips 
themselves bluish grey: shails of the feathers on the head and neck, 
rigid, spinous and black: elsewhere, albescent and soft: 8^ inches by 9; 
weight oz. 

N. B. In flib somewhat anomalous gpecies the tomiae are scarped 
internally as well as less near to the palate or more locked than in any of 
the preceding species, and the upper mandible, rather longer than the 
lower, has alwagi tlie merulinc bend and notch. The nares are short and 
ovoid, bee from the frontal zone, and more shaded above by the membrane. 
The stomach, which is gradually more muscular in the two last species, in 
this reaches the form of a true gizzard almost. 
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The rotundity and feebleness of the trings are carried to the extreme 
limit. 

In the four first species the wing, though rounded, has yet something 
like acumination in the prime quills. That character begins to disappear 
in the 5th and 6th ; and is wholly lost in the 7th and 8th species. Quoad 
hoc, the four first assimilate with Leucohpha, and the two last .with Etytkro- 
nota ; the 5th and 6th being transitional. The whole eight have points of 
difference among themselTes which perhaps may be best explained by the 
assumption that the group (already loaded with species recent as is its 
institution) is really of more extent than a genus, or at least forms a genus 
with several subgenera. Certainly, the Pie-like and Thrush-like species 
form a bold and decided contrast. Leucolopha, Albigtda, Grisauris and 
Mouilegera belonging to the former division. The essential characters of 
the genus appear to me to be as follows: An elongate conic bill, framed 
as to length and thickness upon the Meruline model, but distinguished 
from that of Turdus by its straightness, by the pent roof, rather than con¬ 
vex, shape of its maxilla; by the tendency to equality and entireness in 
both its mandibles, and, above all, by the palate being produced almost to 
the cutting edges which yet are trenchant throughout; fossed and mem- 
braned nares, the apertures of which are almost or wholly hid by a setaceous 
frontal zone: nude orbits : soft, rounded, and feeble wings : a longish, 
gradated, bowed, and feeble tail: high, stout, corvine, legs and 
feet, the thumbs of wjiich are large and partially flat-soled, as m 
Corvus, Pica, Garrvlus, &c., but not in Turdus. In the general form 
of the wings, tail, and feet, there is a much closer connexion with Pica and 
Garrulus than with Turdus. And this corvine analogy is strengthened by 
tlie anteal development and setaceous character of the frontal zone of fea- 
tliers ; by the partial nudity of the orbits; by the similarity of the sexes; 
by the manners, the voices, and the soft discomposed plumage of the 
Cinclosoma; and, lastly, by the considerable muscular power of theii 
stomachs and omnivorous regimen. But, on the other hand, the thick 
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massive bill, notched and bent in both mandibles; the unfossed nares; and 
the short, half-fleshy tongue of the Garruli and Pica, no way consort with 
the structure of tlie same parts in the Cinclosomte, which, in each of these 
respects, bear a distinct aflinity with Turdus, and, more generally, with 
the MenUidte. 

June 1830. 


II.-NEW SPECIES OF THE THICK BILLED FINCHES. 

Fringillio£-Coccothracst»na;. 

Garni COOCOTHBAUSTKS ? 

Sp<!cie8, new. Coc. MELANozAUTHas, Black and yellow Finch, nobis. 

Fm-m; bill exceedingly gross, as high as long ; tips of both mandibles 
compressed, mutually bent and notched; upper mandible arched along the 
culminal and rictal lines, strangulated and furnished with a large tooth at 
the base; lower mandible wider at the base than the upper, and flattened 
beneath. Nares remote, ovoid, opened laterally at the lower end of a Iwsai 
transverse membranous groove; their aperture bid by hairs. Wings long 
and firm, reaching to middle of tail: 2d quill usually longest: primaries 
nearly twice as long as tertiaries, and very Ann. Tail distinctly forked. 
Tarsi low, stout, heavily scaled, longer than any toe: toes medial, unequal, 
stout; fores compressed; hind depressed; external fore basally counected: 
nails stout, falcate, moderately acute. 

Colour and size .—Male.—Above, with the entire head and neck, slatj 
black; below, bright yellow: long coverts of the wings tipped broadly 
with yellow, and a broad stripe of the same on the outer edge of the second¬ 
aries and tertiaries; a white speculum on the primaries, next to the false 
wing: bill and legs, plumbeous: iris, brown. Female,—much more 
variegated: wings and tail as in the male: top of the head and dorsal neck, 
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dark like the male, bat entirely enclosed by a yellow band proceeding from 
the brows over the eyes and down the neck to the back, where the opposite 
lines are blended and form yellow margins to the dorsal plumes: a broad 
dark line from the nostrils through the eyes to the scapnlars, which are 
immaculate. Below this line all the inferior surface is yellow; but there is 
a dark line from the gape and another from the lateral angle of the lower 
jaw, on each side, enclosing an immaoulate chin. Below the chin the 
yellow ground is varied with longitudinal drops of the dark hue of the 
upper surface, save on the centre of the lower belly, vent, and under tail 
coverts, which are immaculate yellow as in the male: bill, legs and iris, as 
in the male, but duller. Size of the male, 9 inches long by 15 wide, and 
3 oz. in weight: female, rather less. 

The young till after the second moult resemble the female, taking the 
full adult plumage gradually. 

These birds belong to the northern region, whence however they 
wander into the central, even in summer, in search of ripe stony fruits. 

Their structure is by no means typical, and 1 have noted them as the 
type of a new Genus under the revived name of StoUlophaga. 

Species 2Mf—C abnipes. Fleshy-grey footed Finch, nobis. 

Head, neck and breast dusky slaty, striped on the lower half with 
hoary: upper back, wings and tail dusky; the first smeared all over, and 
the two last edged, with greenish yellow: a white speculum on the prima¬ 
ries, as in the last: lower back, belly and vent, greenish yellow: under tail 
coverts the same, dashed with dusky : legs and bill fiesby grey: iris brown. 
Sexes alike; size rather less than tlie last. 

Genus CoBYTHUS? 

Species 1st— C. Sipahi, nobis. Seapoy Corythus, nobis. 

Form : bill less gross sharper, the mandibles nearly equal and nearly 
intire : culmen and rictus arcuated: a salient tomial angle near the middle 
of the lower mandible : sometimes wanting; wings shorter, scarcely exceed¬ 
ing the base of the tail: 3 and 4 quills longest and equal. 
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Tail even inclining to divaricate; tarsi smoother: toes shorter and more 
depressed ; lateral fores equal; the anteriors basally, though trivially con¬ 
nected : nares more approximated, sunk, subvertical, opened centrally in 
the transverse lunated fosse, hid. 

Colour of the Male; brilliant scarlet, with black remiges and rectrices 
broadly edged with scarlet: large coverts of the wings, black with scarlet 
edge and tip; tibial plumes black: under tail coverts dashed with dusky; 
bill, yellow; legs, fleshy brown : iris, hoary brown. 

Female: head, neck, upper back, wings and tail, dusky, broadly mar¬ 
gined ail round, or in the rerniges and rcctrices, on tlie outer vane, with 
dull greenish yellow; quills and tail blackish internally: rump bright 
yellow: breast and body below, dirty white picked out largely with dusky, 
sometines in the form of subterminal cross bars: bill, legs and iris, as in the 
male, but duller. Size of tlie mede, 7^ inches by 12^, and If oz. in weight. 
Female, ratlier smaller. 

Species 2nd. SubhimXchalus, Subhimalayan Finch, nobis. 

Form diflering somewhat from the last: the bill more pyrrhuline; the 
anterior toes slenderer witii une(]ual laterals, and straighter and more acute 
nails: wings with 3rd quill usually longest. 

Colour of the Male: brilliant roseate red, largely picked out, with 
blackish on the top of the head, dorsal neck, and upper back : quills and 
tail feathers blackish, with broad roseate edges on die outer vanes. Breast 
and body below, plumbeous grey : bill and legs, brown flesh-colour, with a 
rosy tinge: iris, brown. Female : forehead and a large gorget on the top 
of the breast, bright yellow : rest of die head, the whole neck, and body 
below, plumbeous: the vent and under tail coverts, paler and albescent: 
body above, dull greenish yellow, picked out on the upper back with 
dusky; wings and tail dusky black, with greenish yellow edges to the outer 
webs ; bill, legs and iris, as in the male, but duller. Size of the male, 
8^ inches by 12}; wt. If oz : of female, something less. Habitat; the 
northern region : in winter, found in the central. 
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Remark. I have classed the two above species with Cotythus because 
the expert at home seen to consider them as of that genus, and because till 
the generic characters of the whole of CoecothraustituB vel JLoxiatue have 
been revised, they may as well be Corythi as anything else.* Their fore 
toes, however, are not wholly cleft; nor their tails, properly speaking, 
forked; nor their wings longer than in Pyrrhula. 

F/tmily Coccothkaustinje, genus new, Munia, nobis, 

Character. Bill as gross as in CbceoMraiutes, with the ridge line sub- 
arched ; the mandibles equal, pointed and entire; upper mandible flattened 
on the ridge towards the base and spread like a plate over the forehead. 
Gape strongly angulated but without salient process in either mandible. 

Nares round, vertical, sunk, free. Tarsi stout, scaled, longer than the 
central toes: toes long, slender, unequal compressed—outer fore basally con¬ 
nected-hind large: nails slender, acute and straightish. Wings short and 
feeble; primaries scarcely exceeding the tertiaries ; 3 first quills subeqnal 
and longest. Tail medial, wedged and pointed. 

Species 1st. M. Rubroniger, black and red Munia, nobis. 

Head, neck, and breast, glossy black: centre of the belly, vent and 
under tail coverts, the same, but tinged with red; rest of tlie body and 
wings, pure cinnamon : rump darker, with lake tinge : rectrices brighter, 
with an orange chesnut hue: bill and legs soft plumbeous: iris black 
brown. Sexes exactly alike : young, brown, above ; dirty rufous of a pale 
tinge, below; and the bill and legs darker and duller. Size of the species, 
4^ to 5 inches by to 7, and weight ^ oz. 

Species 2nd. M. Acuticauda, sharp-tailed nobis. 

Remarkable, even among its congeners, for the perfectly cuneate and 
acute form of the tml, just like a Woodpecker’s but not rigid. Head, neck, 
breast, most part of the back, wings, rump, thighs amd upper and under tail 


* It appewi to au mt imponible that CovitR iroal J hara aoatidered the two 6nt deaaribrf 
apeaiea as Csrgtki, and these two as Cseestkrsautml SeJbkemmchmbu iaeiinas nmeh to 
PjfrrAnts; and none of the fonr apeeios are typical. Hence the difBcalty in ciaaaing them. 

O 
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eoTerto, saturate rich brown, with whitish shafts to each plume: lower back 
and body below, white with narrow hastate marks on each plume of a dusky 
hue : lining of wings and inner edge of the quills towards their bases, 
immaculate buff: tail pure black: bill and legs, slaty blue; pure and 
plumbeous in lower mandible of bill: iris brown: sexes alike: size of 
the last. 

Speeia 3r</. M. Lineoventer, bar bellied, nobis. 

Head, neck, body above, wings and tail, ruddy brown—mqre saturate 
on the head and neck; and paled nearly to whity brown on the rump and 
tail: breast and belly white with frequent zigzag cross bars of black : vent 
and under tail coverts, whitish and unmarked : bills and legs, plumbeous : 
iris red: sexes alike : size of the two last. 

Remarks. These singular little birds cannot with propriety l»e ranged 
under the genus Coccothraustes, nor yet under that of Ploceus; for, as 
Cuvier, theinstitutor of the latter genus, justly affirms, the Plocei are distin¬ 
guished by the straightness of the commissure of their bills.* But the fact 
is, Cuvier s subgeneric characters are too vague to be of much practical 
utility; and the specific descriptions of most general works so summary as 
to be nearly worthless. 

If species are worth describing and transcribing, they should be described 
and transcribed adequately ; and if genera and subgenera are to be charac¬ 
terised by three words, families and subfamilies should ^rst be more fully and 
exactly defined, the former characters being always understood with strict 
reference to the latter. Amongst the thick-billed Finches, there are some 
observable differences of structure both in the osseous frame work of the 
body and in the chylopoetic viscera—differences which, taken in conjunction 
with those of the whole external organs,’might serve to separate these birds 
much more naturally than has yet been done; especially if tlie indications 


Bifi _U ■ typhical Indian ipeciei of Ploctm, common in the (ardt bat never teen 
in the HiUe. Coccatirrnnttee belonga to Oio oold regions: Ploeeut to tbe bot; BUnia is 
intermediate. 
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of internal stmotnre (in the larger divisions) were eked out by those of Imhit 
and fMomer. But to return:— Mtmia, the name we have assigned to our 
new genus, is well known to the tartu and to the Hills as the generic 
appellation of several species of tiny gross-bills, distinguished for their 
familiarity with man, their gregarious habits, their depredations upon the 
rice crops, and their ingenious nests. 

The species are solitary in regard to nidification; but, after the 
breeding season they are all gregarious in a greater or less degree. They 
are exclusively gnumnivorous, feeding on hard grass, seeds or cerealia, 
according as 'one or the othm’ are procurable; and they fix their large 
globular nests either among the spiny l^ves of the palm trees or tho 
thick interlaced branches of the lesser bamboos. 

But there is no weaving or sewing employed in the structure of the 
nest. It is merely a large ball, laid against or upon naturally blended 
branches or stiff leaves, and having a small round entrance either on 
the side or at top. The eggs are many, and in Rtdtroaiger of a bluish 
white colour. These birds are easily tamed and caged, but they have 
no song. 

The whole three species are migratory, appearing in June and depart¬ 
ing in November. Many of them breed in the Residency grounds, and 
solitarily so far as 1 have observed. The nest is composed of grass fibres, 
or leaves of the Pinus Longi/olia, and is usually constructed in the midst of 
the small Chinese bamboo or of the dog-rose. The male and female labour 
at the work with equal assidifity, and share equally the task of rearing the 
young. In winter and spring they resort to the lower region, returning to 
us to breed just as the rains set in, and departing with tiieir young so soon 
as the rice crop has been got in; after which the open cultivated country 
is perfectly bare for some months. 

Pyrrhuun£. Genus Pyrrhula. 

1st species. P. Nipalensis, nobis. 

Form as in Erytbrocrpluda; but the bill grosser with the tomial line 
of its upper mandible less even, and the tail still more conspicuously 
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forked and gradated. Colour and size—male, brown-ameared slaty bine, 
(like common slate stone) with black rump, wings and tails all reflecting a 
brilliant purplish blue gloss; cap picked out with dusky, and a hnn^ of the 
same hue round the base of the bill; a white spot under the eye; band 
across the rump, lower belly, vent, and under tail coverts white; outer web 
of the last tertiaries fiery red; bill greenish horn, with black tip; 1^ 
fleshy brown; iris brown ; to 9 inches long by 10 to 11 wide, and IJ to 
1^ oz. in weight. 

Female rather less, exactly like the male, save only that the outer web 
of the last quill towards the body is invariably yellow, and not fi^ red as 
in the male. The young, at first, want this distinctive sexual mark. 
Habitat northern and central regions. 

PvBRHVLA ? Epauletta. Epauletted Pyrrhula, nobis. 

Form somewhat anomalous, uniting the wings, tail and feet of Fringilla 
with the bill of Pyrrhula. Bill strictly Pyrrhuline, but rather longer and 
less gibbous than in Vulgaris, with a sharp tootl^ on the tomial margin of 
the lower mandible, near its base; wings scarcely exceeding the base of the 
tail. 3 and 4 sub-equal and longest; 1 and 2 distinctly gradated. Tail 
medial, firm, even ; the quills divaricating and pointed at their tips; tarsi 
rather elevate and nearly smooth: toes medial, compressed; laterals and 
hind sub-equal; outer fore connected to the joint: nails acute. Colour and 
size. Male—black with the occiput bright silken yellow: a ruddy yel¬ 
low tuft at the bend of the wings (unde nomen); the tertiaries white, par¬ 
tially or wholly, on the inner web; vent more or less concolorous with the 
epaulettes; bill black; legs fleshy gray; iris brown; size 6^ inches by p, 
and j oz. 

Female, of the size of the male: top of the head and ears greenish 
yellow; dorsal neck and top of the back dull slaty blue; rest of the body, 
with the wing coverts and tertiaries, ruddy brown; remiges and rectnces 
dusky black: tertiaries whitened on the inner web, as in the male; and 
bill, legs and iris, colored like his. Habitat the northern and central 
regions; shy, adhering to the forests. 
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Casdueun£. Gemu Cardveus. 

Species new. C. Nipalensis, nobis. 

Form of the bill as in Carduelis Canic^s and in the common Gold¬ 
finch: but the tarsi higher, and wings and tail apparently longer and 
stronger; wings to the middle of the tail, decidedly acuminated with the 
3rd quill clearly longest; rectrices strong, broad, divaricating, acutely 
pointed ; the whole slightly gradated from above, and the tail consequent¬ 
ly, distinctly though trivially forked; tarsi elevate, finely scaled; toes 
long, slender, and compressed, with slender and very acute nails. 

Colour and size of the male:—above, and the neck and breast entirely 
sooty black, or dusky strongly tinted with a dark sanguineous blossom red; 
forehead, a line over the eye to the occiput, the chin and throat, breast and 
belly, pure blossom red; under tail coverts paler and picked out with dusky ; 
remiges and rectrices pure sooty brown, more or less touched on the outer 
margins with the red hue of the upper surface ; bill and legs fleshy brown; 
iris red brown : size 6^ to 7 inches by 10^ to 11, and | oz. 

Female rather less above olive brown ; below, from chin to breast, 
dirty yellowish ; from breast to tail, white ; wings and tail dusky brown; 
the coverts of the former, with the tertiaries, externally margined or tipt 
with dirty yellowish ; bill, legs and iris, as in the male but obscurer. 
Habitat central and northern regions. 

Alaudino, Genm Ehberiza. 

Species New. Nipalensis, nobis. 

Form, typical in the main :* bill elongate-conic, compressed, intire ; 
culmen raised and subcarinated between the nares which are oval, lateral, 
shaded above and behind by membrane, and hid by tiny hairs; wings 
rather short; 3, 4 equal and longest; 1 and 2 distinctly gradated; tail 
even ; tarsi and toes simple, ambulatory. 

Colour and size. Male—blue glossed black with cinnamoneous wings 
and tail, which are both dusky towards the tips ; tail-coverts mixed black 


* Thstif, wiUi dif gtp« itropgly angulaied and ibe paUte farniafaed witli a Urge obtuie kgob. 

r 
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and cinnamon ; tertiaries darkened on the inner web; forehead furnished 
with an elongated, slender, mobile, crest; bill and 1^ fleshy brown ; iris 
dark brown : 6^ inches by 10, and 1 oz in weight. 

Female has the crest smaller and the bill and feet duller hued : above 
she is dusky brown edged with grey ; below, rufescent white, streaked 
lengthwise with dusky ; quills and tail feathers dusky-brown, more or less 
edged externally with dull cinnamon, and showing that hue internally and 
basally on the quills almost as clearly as in the male : size nearly equal to 
his. The species is gregarious in small flocks ; feeds on small hard seeds 
and grains solely, and chiefly frequents the hedge rows and brushwood of 
the upland downs and meadows. In Winter, common in the central region: 
in Sommer, resorts to the northern. 

Gemu new. Fbinoalanda, Lark Finch, nobis. 

Bill as in Fringitta, but smaller; perfectly conic, intire, straight and 
pointed; tomioe of the lower mandible indexed and scarpt towards the gape, 
but without angulation or salient process ; palate well scooped out and 
smooth; wings very long, passing the center of the tail; 2nd longest; 1st 
and 3rd subequal; tertiaries truncated and square; much short of primaries ; 
tail longish, firm, slightly but distinctly forited. 

Tarsi submedial, finely scaled ; toes compressed and slender; the 
laterals and hind subequal ; outer connected to the joint. 

Nails long, slender, acute, straightish ; hind largest, less the toe. 

Nares oval, lateral, shaded above by membrane and hid by small hairs. 
Species new. F. Nemoricoia. Forest-haunting Lark Finch, nobis. 

Form has been detailed above. 

Colour and size above dudty brown, edged with rufous, as in so 
many of the Larks ; below, sordid eartldy grey ; or grey brown, paler as 
you descend the body ; long tail coverts, above blackish with white tii», 
below, white with dusky centres ; remiges and rectrices dusky ; the long 
wing coverts and the tertiaries, with broad edging of rufous or white colour; 
bill and legs fleshy brown ; iris red brown ; sexes exactly : size 6} 
by ITi, and 1 ounce in weight. 
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Remaiks. These birds are confined to the central and northern re^ons, 
and nerer quit the skirts of the forest. Their habits are very like those of 
the arboreal Larks, but they never come into the open country. Their 
stomach is a powerfiil gizzard; and their food, kernels wd hard seeds, 
which they digest by means of trituialion with gravel. They seem to 
me eminently singular birds, and 1 r^ret I do not know more of their 
manners. They have sundry points of contact with the genus Plectrophcaus ; 
but are separated essentially therefrom by their smooth hollow palate; as 
noted in the generic character expressly to prevent such confusion. 

The following detail of the dimensions of a fine male may help a just 
conception of the characters of the genus: 


Inehe*. 

Tip bill to tip tail,. 6} 

Bill, length of, . 0^ 

—, bual height of, . 0-fg 

— -, ditto breadth of,.^... 0^ 

Tail, ... Sj 

Espanie of »inga. Jl| 

Taraoa, . Of} 

CeatralToe, . 

Hind toe. 0^ 

Nail, . 0 ^ 

A oloied wing,. 3j 

Weight,. 1 os. 


III.—NEW GENERA OF THE COLUMBID.E. 

The Pigeons are usually and usefully divided into the terrestrial, the 
arboreal and the ordinary; the last uniting the attributes of the other two, 
and being the most perfectly oiganised of the family. The above form the 
genera Goura, Vinago and Colutnba; and, though I am aware that there 
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are other genera recently instituted, such as PtUinopM, Perutera and 
Ectopistes, it will not be necessary for me to take more notice of them on 
the present occasion than by this mere allusion, made only to show that 
I have not overlooked them. 

The remarkable bird whieh I am now about to introduce to the notice 
of Zoologists, unites the bill and wings of Goura with the feet of Vinago. 
This, as its general description, is strictly accurate; and tlicrefore I presume 
it will be allowed that the species could not be introduced without violence 
into any existing genus.* I shall therefore consider it as the type of a new 
one, to be reduced to a sub-genus, or wholly rejected, according tf> the dis¬ 
cretion of the learned. All persons must allow with Mr. Swainson that this 
manner of introducing new species, at least insures an unusually accurate 
acquaintance with them as species. For the rest, until it has been decided, 
whether the Pigeons constitute an order, a family, or a genus, I suppose 
we may not look for very intelligible (so called) generic characters. As 
to the objection to a genus founded on one species, it appears to me that 
any person who carefully distinguishes a striking modification of form, 
may reasonably anticipate that very many recorded species will be found to 
belong to' it, so soon as our knowledge of the (in this case) vast and pro¬ 
miscuous heap of them, comes to exceed a faint notion of their mere colours 
and size. 

Sub-family .— Vinaoinje or Tree Pigeons. 

Getms or Sidt-gems—IivcviJt. noWs.— Dckol of the Nipalese. (generic^) 

Character of the genus:—bill equal to the head, straight, cylindric, 
very feeble.; both mandibles membranous for three-fourths from die gape; 
tip of the upper mandible gently inclined—of the lower, strongly compress¬ 
ed ; nates broad, linear, obliquely transverse, central; their groove faint; 
their tect subtumid. 


* If Ihe Columtide: be regerded M t family, divided into the three eDh-ftmilieB Gourma, 
rMMgin*. and CWaaitne, I plane tbia bird at the estranoe of Ihe aeeood from the firat of 
theae anb-fafflUiea. 
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Wingg short, not rounded, 3, 4, 5 quills sub-equal and longest; central 
primaries with their tips wavily truncated. 

Tail 14, long, strong and square; tarsi very low,* and plumed nearly 
to the toes laterally, less in front; toes depressed with broad flat soles ;* 
lateral fores sub-equal, hind large; nails strong, arched and acuminated ;* 
central and hind equal, lateral fores equal, less; orbits nude; plumage 
simple. The above is a tedious character, but it is a distinct one. Those 
who love more summary proceedings may perhaps approve the following: 

“ Bill anfl wings as in Goura; legs and feet as in Vinago." But the fact 
is that the bill of our bird, nearly as it resembles that of Goura, is clearly 
distinguishable therefrom, by less compression, a fainter grooving, and a 
more tumid nasal tect. The wings, again, with the same general character, 
are strikingly marked by the singular truncate angulation or curve at the 
points of the central primaries. 

In like manner, the feet, though exclusively adapted for perching, and ‘ 
consequently framed strictly upon the model of the same organs in Vinago,f 
(and Ptitimopus), difler therefrom by the subequality of the lateral fore toes, 
and by the absence of that extreme and sudden acumination of the nails 
which distinguishes them in that genus. The wings of our birds differ 
entirely from those of Vinago; the latter being longer, conspicuously acu¬ 
minated, with sharp narrow primaries (3) analogous to those of the lesser 
Indian Bustard. In our bird there is no acumination of the wings: the 


* TheM charMten, I admit, belong rather to the anb-family than to any genne or anb- 
genna of it (lee noto in the aequel): bnl, so long as the sab-family oontinnes to be ragoely 
defined, its genera most be defined diffusely. On this principle I add, that the toes of 
oar genns are cleft: but the fact is, this is a oharaeter co-extensife with the whole family ; and 
reiteration most hare some limits. 

t It is a strange misintarpretatimi of the langnago of Cdtiu. (I nppose,) whieh led 
Stevkns to assign toes eonneeted by membrane to Vinago. They are eleft though horiamd; that 
is, the edges are spread laterally by the depression of the soles. There is something so decided 
and neeeasarilyiinfiaeatial in the ezelnsiTely perehing feet of the rim^iMS, that I oonsider this 
oharaeter (fie diagnosis of the aub-fimiily; and I class our bird with the Viamginm, notwith¬ 
standing the extreme feebleness of its bill, fi ee enst its feet are ntterly unsuited to walking. 

Q 
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webs of all the quills are broad: and the peculiarity of structnie is con- 
fioed to the points and begins with the 3rd or 4th primary, extending thence 
as &r as the secondaries. In Vinago, too, the membranous and soft part 
of the bill scarcely reaches forward to its centre, the organ having double 
the strength which it possesses in our bird. In Vitugo, the tumid tect of 
tlie nares is neaily evanescent: in our bird it is distinct, diough less conspi¬ 
cuous than in the Pigeons proper. Lastly, though Dtmda, like Vinago, be 
exclusively arboreal and fruit-eating; the latter is eminently gr^arions«- 
the former, almost a solitary. 

Speeia new. Ducvla Insignu. Great Ducula, nobis. 

Habitat central and lower hilly regions. 

Colour and head, neck, body below, and lining of the wings, 

soft bluogrey or grey blue; paler and albescent on the chin, and richly 
tinted with vinous on the back of the head and of the neck; lower tail 
coverts, soft buff; quills and tail slaty black; terminal l-3rd of the latte^, 
and lower back, slaty blue; upper back, shoulders, and wing-coverts, 
saturate slaty, internally, but merged in a brilliant vinous hue on the whole 
surface; bill and legs intense sanguine; terminal hard portion of the for¬ 
mer, and the nails, dusky horn; orbit skin slaty, merging in purple; iris 
hoary or blue grey; 20 inches long by 30 wide: 1^ lbs. in weight. 

Female, a-fourth less than her mate; wants almost wholly the rich 
vinous tint of the male; and is, generally, more obscurely coloured. 

The following are the dimensions of a fine male :— 

Ft. I»cke$, 


Tip bill to tip tail,. 1 8 

Bill... 0 I) 

Tail. 0 8 

Expaaie of wiogi, ..... 2 6 

Taraoi,. 0 ifg 

Central loo. o 1-^ 

Outer fore toe,. o 1 

Inner ditto,. 0 0j| 

Hind ditto. 0 

1^'eight.. 1 lb. 8| oa. 


[For $lMck ef the fool omf bill lee aecopponpinp plate,] 
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Gemut or « 'nb- ge mu .T o«ia noftt*.—T hobya. (quasi Rostratus) of the 

Nipalese Character. 

Bill shorter than the head, compressed very strong with the tip heavily 
bent and membrane at the base nearly obsolete; nares longitudinal, linear, 
simple ;* wings sub-medial; 2d longest, 3d Innately emarginated on the 
inner web; the rest simple ;t tail 14, short, even; orbits and lores nude; 
tarsi equal to the central toe, node; knees clad ; acrotarsial scales nearly 
perfect; paratarsus smooth. 

Toes unequal; the two exterior fores compressed tmd slender ; the 
inner fore and hind somewhat depressed and bordered ; hind stout; outer 
toe longer than the inner ; nails fdcate and acute ; hind laigest; plumage 
simple. If the bird previously described appeared to be placed on the 
confines of the arboreal and ground Pigeons, belonging to the former, so 
this seems to possess a similarly-osculant character. Its aberration, how¬ 
ever, from the sub-family type consists chiefly in the structure of its feet; 
not in that of its bill as in the preceding genus. 

Its wings are longer than in Goura, shorter than in Columba or Vinago. 
The quills ofier no peculiarity save that noted above, and the firm prima¬ 
ries exceed the tertiaries by 1^ inch. The bill jmssesses more strength and 
a stronger bend than in any species of the whole family I ever met with. 
The nares longitudinally developed, and neither fos8e<i nor provided with 
a tumid tect, are quite unique. The feet have, upon the whole, a perching 
character; but they are, at the same time, by no means so utterly unsuited 
for walking as those of the typical arboreal Pigeons. With reference to the 
doubtful attributes of the feet and wings of our bird I have been induced to 
range it with hesitation amongst the Vinagina owing to the extreme power 
of tlie bill—certainly a decided, though not, I think, tlic most decided cha¬ 
racter of that sub-family. The habits of the species are very similar to those 


• Ntrai simple, thst it, aaither fatted tt in Gears, not twoUenlp nembraned at in 
Columba, and in a lett degree, in Viuago alto. 

t 8,3,4 are slightly tinuated on the onter web; bnt the mark it too common to be 
oharaoteriatic. 
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of tlie small ordinary Oorea. It is liowever, much rarer and more shy 
than any of them. It is not very gregarious; adheres to the forests; feeds 
chiefly on soft fruits, and prefers the trees to the ground; but without 
absolute exclusiveness of habit in that respect. Its habitat is the central 
and lower hilly regions. 

Specia new, Tobja Nipalensis, Nipalcse Toria, nobis. 

Colour and Size. Top of the head plumbeous ; cheeks, with the intire 
neck and body below, lower back, upper tail coverts and central rectrices, 
medial grass green, paler and yellower below than above; thighs, vent, 
and lateral inferior tail coverts picked out or tipt with white; rest of the 
inferior tail coverts deep buff: upper coverts of the wings, top of the back 
and scapulars, rich maroon red ; wings black ; the great coverts and 
tertiaries, broadly tipt and margined on the outer side with brilliant yel¬ 
low ; rectrices, except the 4 central ones, plumbeous above, with a sub¬ 
terminal dusky bar; below, paler especially at the tips; lining of the 
wings, and the quills on the lower surface, plumbeous ; base of the bill 
and the legs deep sanguine; bill before the narcs and the nails bluish 
yellow horn colour; outer circle of the iris orange red, inner circle blue; 
orbitar skin bright green. 

The female is nearly of the same size, but she wants the rich maroon 
mantle of the male, being green on the upper back ; and her inferior tail 
coverts are all green, picked out with white, like the thigh coverts : size, 
10 to 11 inches by 16 to 17, and weight 6 to 7 oz. 

The full dimensions of a fine male are as follows;— 

Feet, lechee. 


lip bill to tip tail... lOf 

Bill. 0 OJ 

Toil.. 

fxptniion of wingi,... 1 s 

Tanoi,. 1 

Centre toe,.0 Off 

Outer,.. 0 0[{ 

loaer. 0 Off 

Hind.0 0^ 

Weight, . Of oz. 


[For lAetci of tie Uil as4 /oot tee aceempaafiiig plait.] 













NEW GENUS OF SlLVIADiE. 


165 


IV.—NEW GENUS and 3 NEW SPECIES of the SILVIADJE. 

Sylviad^. Genus new, Yvhina, nobis; yuAtn of the Nipalese. 

Bill equal to the head, slender, acute, depressed as far as the nares, 
gradually compressed beyond ; maxilla cut out to centre by nasal fosse, 
conrex beyond, subarcuated throughout, and gently inclined at-tip, with 2 or 
3 sharp teeth on either side; mandibula straight, equal to maxilla, pointed; 
tonie of both, trenchant, erect, scarped and locked throughout; nares large, 
the aperture lunated and lineated by a nude, iucumbent, soft, membrane. 

Tongue subequal to bill, cartilaginous, deeply forked, and the prongs fila¬ 
mentous and convolved; wings sub-medial, round-acuminate, firm; Ist quill 
small, 5th usually longest; tail short, firm, square; tarsi stout, finely scaled, 
longer than any toe; toes simple; exterior connected to the joint; laterals and 
hind subequal; last very stout and depressed : nails falcate, acute; anteriors 
subequal; hind much the largest; head crested ; rictus slightly bristled.* 

Habitat, central and northern regions. Food, viscid stony berries and 
small scaly insects, such as harbour among foliage. It is the opinion of 
Mr. Vigors that these singular little birds serve to connec^l the Silviada 
with the Certhiadte. In the structure of the bill and tongue, and even of 
the feet and wings, they remind me of the genus Sibia (nobis) and of others 
of the Philedonian Thrushes of Cuvier —a group the contents of which 
have been referred at random to the Tcnuirostral Melipluigidtt, and (in part 
at least) to the long-legged division of the Tlirushes. These are high 
matters of classification, which may perchance be settled with an approach 
■to accuracy some 50 years hence, provided our investigations meanwhile 
be carried into the general structure and prevalent habits of species,—and 
be not confined, as now, to closet dissertations on dried skins. 


* If fiinily ind rab-fanily charaelan had tha reqniiitc pracUion, aod oar genat ooold bo 
BOW aafely refarrad to a gireo faoiily aod sab-family, half of lbs tedious partioalara of tha 
generic character nitht have been omitted, m they will be hereafter. 

B 
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The genus I now propose, as well as its location, are both proTisional 
—my knowledge of the structure and habits of the species being confes¬ 
sedly incomplete ; and the directions of the books within my reach bping 
better calculated to misguide than to guide. 

These little birds, so far as I have yet ascertained, adhere exclusively 
to the great forests : prefer the lower and more umbrageous to the higher 
and barer trees; and seem to procure no portion of their food from the ground 
though their feet are sufficiently adapted for walking. They are usually 
found in small flocks; and have a monotonous feeble monosyllabic n6te. 

Their intestines are about the length of their body (from the tip of the 
bill to the tip of the tail) furnished with grain-like caeca, near the lower 
end, and of nearly uniform diameter. Their stomach has the muscular 
coat of very moderate, subequal, thickness, and the lining is neither very 
tough nor much grooved. 

Three species are known to me, in ail of v'hich the sexes resemble 
each other. I now proceed to a summary description of them, premising 
tliat the two first are typical—the last, much less so. 

Species Isf. Yuhina Gulahis ; Spotted Throated Yuhin, nobis. 

Above, with the terliaries and tail feathers, ol>scure olive brown ; cap, 
darker and purer brown ; cars, chin, throat and breast obscure rufous wood 
brown ; the chin and throat spotted blackish, and bouiid( d laterally by a 
longitudinal stripe of the same hue; rest of body below, bright orange-rusty; 
primaries and secondaries black, tbe former with a narrow edging of hoary, 
and the latter, with a broad one of orange ; lining of the wings and inner 
margin of the quills towards their buses, albescent; tail dusky internally; 
legs deep orange; bill fleshy brown witli dusky culmeh ; iris brown ; head 
with a full soft mobile and subrecurved crest: size 0^ by 8} inches and 
I oz : bill, II inch ; tarsus ||; central toe ; hind toe -/g. 

Species U. Yuhina Occipitales ; Rusty-naped Yuhin, nobis. 

Above with the whole tertiaries and outer webs of the larger remiges 
and of all the rectrices, dull obscure olive brown; top of the head and back 
of neck dull slaty with hoary stripes; the nape bright rusty ; ears, chin, 
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abdominal neck and the breast vinous buff, a blackish stripe like a moustache 
behind the gape; belly, rump and under tad coverts deep rusty; remiges 
and reotrices internally dusky ; inucr basal margins of the quills pale buff; 
lining of wings white; legs orange; bill fleshy red ; iris brown ; head witli 
a full soft crest, as in the preceding: size ^ by 7^ inches and J oz. in 
weight; bill | J inch; tarsus f J; central toe ; hind ^V- 

Species 3d. Yuhina? Flavicolus; Yellow-necked Yuhin, nobis. 
Above obscure brown, witl» a slaty tinge ; cap pure rich brown ; cheeks 
and nape paler; back of the neck rusty yellow, continued in a collar round 
the sides and front of the neck, and thence spread over the lower surface of 
the body and diluted often to white; chin and throat white; moustache 
dark brown; remiges and rcctrices internally dusky; the primaries edged 
externally with white on the outer webs, and all paled internally on the inner, 
as in both the preceding species; lining of wings white; sides of body shaded 
with brownish; legs yellowish fleshy grey ; bill fleshy brown; iris brown; 
head crested as in both the preceding species; bill shorter, less acuminated, 
and fumisbeil with only one salient process on each side tlie tip of the upper 
mandible of tlie bill: size 5^ by 7-; inches, and less than -l an oz. in weight. 

The following is a detail of the dimensions of a fine male specimen of 
Yuhina Gularis, and which may serve to indicate the proportions of all the 
three species: 

Jnchet. Frae. 


Tip bill to tip tail, ... 0 } 

Bill lengtii of,.i. 0 

-baail height of, . 0 

ditto breadth of,. 0 .fg 

Tail. 2 i 

Expanse of wioga, . 8 | 

Tarana, . 0 

Central toe, . 0 ^ 

and nail,. 0 ^ 

Hind toe,.... 0 ^ 

and nail. 0 

Weight,. I os. 


[For shetek of Me KUeudfool aej jrfite.] 
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V.—NEW SPECIES OF THE STRIGINE FAMILY. 

Genus Ulul.\? Species new, Newarensis, New&r* Owl, nobis. 

Form. Bill shorter than the head, but of considerable length and 
somewhat straightened towards the base, moderately compressed, strong, 
at base as high as broad ; tomice, plane and scarcely locked ; tip of the 
lower mandible notched and truncated. 

Nares lai^e, ovoid, sub-transverse, opened chiefly towards .the front 
and placed high on anteal edge of the cere which is somewhat tumid and 
soft behind them, though far less so than in Noclua. Cere rather large 
and, as well as the nares, concealed by bristles. Disc medial, complete, 
decidedly less than in Otus. Corch medial, elliptic valved, with the 
auditory canal opened basally. Tarsi and toes medial, longer than in Bubo, 
moderately stout, thickly plumed with one or two scales next each talon. 
Talons acute, moderately unequal, somewhat squared and channelled below, 
inner fore and central equal; hind least. Tail longish, squared, firm, sub¬ 
bowed. Wings medial, 2j- to 3 inches less the tail; 5 and 6 quills longest 
and equal; 4 first considerably and sub-equally gradated ; 1st 3| inches 
less the longest; all the great quills considerably eniarginatcd remotely 
from their tips and. on Imth webs, save tlie Ist which has the outer web 
entire. Outer wclis of all these quills more or less pectinated ; of the Ist 
entirely so. Scapulars five inches, and tertiarles two inches, shorter than 
the longest primary. Egrets none. 

Colmtr and Size. Head, dorsal neck, outer soft zone of the disc, back, 
scapulars, and wing coverts, saturate rich brown and immaculate ; remiges 
and rectrices the same, but crossed by many (10 to 12) narrow bars of a 
whity-brown hue, and the tips of botli slightly but clearly blanched. Entire 
body below, as well as the legs and feet, the lining of the wings, the disc 


Name of the indigenoni people of Nepal proper. 
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and the inner and concealed wnpulary feathers, pale sordid msty. with very 
many (12 to 14 per plume) transverse narrow bands of a bright brown, 
darkened on the lower edge; brows mfous-hoary ; margin round the eye 
and space between eyes and nostrils black, a white transverse zone on the 
throat below the disc; breast darker than the body; quills internally 
towards their bases, bright buff and many of the upper wing coverts, barred 
internally; iris daric brown; bill bluish towards base; greenish horn 
yellow towards tip; talons horn grey with blackish tips: 20. to 21 inches 
by 48 to 50 between the wings. Weight to 2} lbs. Sexes alike both 
as to size and colours. 

Remark. These birds are entirely nocturnal: they tenant the interior 
of woods and never approach houses. They are commonest in the central 
region—rare in the northern—unknown to the southern. 

In the present state of Strigine classification it is impossible to say to 
what genus or subgenus our birds should be referred. They may be 
Nyclete, or Uluhe, or a ierlium quid: and at all events, the bill is neither 
short nor arched from the base, as (for example) in Otus, in Scops, and in 
Noctua. I have set them down in my note book as the type of a new 
genus or sabgenus under the Newar generic title of Bulaca, with the more 
significant of the characters above given in detail. 

Cenits Bubo? Species new. Caveabius nobis.—Hole-haunting Owl 
nobis. 

Form. Bill and nostrils as in the last. Disc smaller and ineoropiete 
over the eye, but still of considerable size. Opening of the ears ovoid, not 
valvfld, smaller rather than i.i the last, but still large: the auditory canal 
opened subcentrally on the posteal side and crossed by a membranous band 
couch, 1-,^ inch long. Feet as in the last, but the tarsi rather higher and 
slenderer, and the talons not channeled below, but merely squared. Wings 
longer and less gradated; to 2 inches less the tail; tertiaries and sca¬ 
pulars both long, subequal, and falling within 2 inches of the ends of the 
great primaries; the latter not bowed though soft and broad webbed; 3d 
and 4th quills subequal and longest; 1st, scarcely inch less than the 3d, 

s 
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which is usually the longest of all; 3 first strongly emarginate on the inner 
web near the tips—on the outer webs entire or nearly so. Pecten of the 
outer web complete on the Jst quill—extending over only half of the second. 
Egrets large, consisting of 6 to 10 gradated pljimes rising from the posteal 
and superior angle of the orbits. Tail longish, not bowed, firm, very 
slightly rounded. 

Coloitr and size. Brilliant rufous yellow, merging, as the ground 
colour, into deep brown upon the cap, shoulders, tertiaries and scapulars 
where the darker hue preponderates, mottled barwise and otherwise varie¬ 
gated by the paler colour. Neck, upper back and breast, broadly striped 
down the shafts with saturate brown ; downy plumage of the belly, vent, 
and tliighs, immaculate; long plumes falling over the belly, tibial tufts, 
and lining of the wings, minutely zigzagcd crosswise witli brown, there 
being 8 to 10 lines on each plume which frequently, owing to its dark shaft, 
exhibits tlie herring-bone marking: tarsi lunated with brown: toes imma¬ 
culate : remiges and rectrices witli 0 or 7 mottled bars—dark upon a pale 
groqtid in the prime quills and lateral tail feathers—pale upon a dark 
ground in the central caudal, and lesser wing, feathers; disc concentrically 
rayed with brown lines, and zoned posteally by black brown, countermi- 
nously with the limits of the external ear. Egrets brown like the cap, and 
picked out with that brilliant ruddy yellow which, amid all the transitions 
of the pluma^, clearly constitutes the ground colour of it: iris golden : 
bill dusky: talons dusky horn : size '23 inches by 33 to 38 inches : weight 
3} lbs.: female somewhat larger: male somewhat darker; but both 
distinctions trivial. 

Remarks. These birds, when disturbed, fly freely and strongly in the 
broad glare of day, as (by the way) Olus Europaus et Brachyotus do; and 
though neitlier tire former nor the latter be properly diurnal questers, yet 
they are alike distinguished by commencing operations long before dark, 
and by carrying them on in the open country. Our species have thdr 
habitation sometimes in a hole or burrow in a bank side, (in which they 
always breed) and som^mes their domicile consists merely of a perch upon 
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the stunted trees growing from rocky declivities. Our birds breed in March, 
and seem to be confined to the central and northern regions; for I have never 
procured one from the southern tract. The young, as soon as fiedged, 
resemble their parents; and the brood consists invariably of two of them. 

Both the preceding species have eminently medial characters, being 
alike remote from Strix and on the one hand, and from Scops and 
Noctua on the other. 

The bill has neither the length nor straightness of Strix, nor the short¬ 
ness and arcuation of Otus.* In strength, it is greatly superior to the bill 
of the former genus—by no means inferior to that of the latter. It resem¬ 
bles generally the same organ in our Cultrunguis, but is shorter somewhat, 
and the base is more beset with bristles than in Cultnmguis. 

Another noble bird, Huhua Nipalensis, presently to be noticed, carries 
the elongation and straightness of the bill, accompanied by great depth, 
breadth and power, to a yet further degree. So that we have here a complete 
new series of Strigine Birds, typifying in their own circle, the Aquiline 
sub-family of the Falconidw ;~or, Cuvier’s assertion (followed without 
question by all other writers) that the genus Strix uloue exhibits either 
elongation or straightness in the bill, is wholly unfoundetl. 

The tarsi, toes and talons of both the preceding species arc framed 
upon the Otine model; whereas in our Huhua Nipalensis, there is a diminu¬ 
tion of length with proportionate accession of power in the t arsi, analogous 
to the characteristic form in Bubo.] 


* Soctm and Scopt liaTc a bill similar to that of Ohu ; but their small round nares with 
a very awollen tect, sometimes even salient anti tubular (in Noetua at least) are contradia* 
tinotire: so also their unplumed toes. The toes of iVoctaa agree with those at Strix, saving 
only the peclen of the central talon in the latter genus. The wings of both Saetua and 5eo,M 
are nanally short; but those of the former are of a firmer texture; u is, indeed, their whole 
plumage. 

t In defining CuUrwsguU I omitted to state the length and nervousness of the toes, whioh, 
with die extreme rougbneu of the soles, are characters almost as significant as the eultrated 
talons, and obviously subservient to the same end of clutcbiog successfully the slippery bodies 
offish. 
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In the form and size of the ear conch our-two species just described 
exhibit two distinct links in the chain of passage from Strix and Otut to 
Scops and Noelua; so also in the medial length of their wings; though this 
latter character would seem to be, in the Strigine family, less important 
and influential than amongst the Falconida;. Why else have Strix and 
Olus the true Falcon's wing in common, whilst the beaks of the two are 
diametrically opposite in character? la Strix, however, the wings consi¬ 
derably exceed the tail—in Olus are only equal, or scarcely superior to it 
in length. Is, then, Strix the representative of Milvus ? and Otus of Falco ? 
Or must not tlie long and feeble legs and toes of the former, added to its 
straight powerless beak and long wings, induce us rather to seek its ana¬ 
logue in the Buteonine genus Circus ? Our Hukua and Cultrunguis are 
evidently representatives amongst the Strigidae of the Aquiline branch of the 
diurnal Baptores; the latter being distinctly, the analogue of the fishing 
genera of this branch. To the same branch must be referred, analogically, 
the two species now described; and which, by the combined straightness and 
power of their beak would also appear to be’types of new genera in their own 
family— unless there be something very unsound indeed, in the entire existing 
classification of the Strigidee, which admits no straight-billed Owls but Strix 
—a genus as remarkable for the feebleness, as for the straightness, of its bill. 

Genus Bubo. Species new. Nipalen.sis raihi. 

This remarkable bird, the largest of the fasnily yet discovered, is 28 
to 30 inches long and 65 to 68 inches between the wings,* with muscular 
power in the legs far exceeding that of the Eagles, and with talons capable 
of giving that power the utmost effect in the destruction of life. 

It has most of the influential characters of the Genus Bubo, but differs 
strikingly therefrom by the comparative length and straightness of the bill, 
and also, perhaps by the partial nudity of the toes, and by wings more 
nearly equal to the tail as well as differently gradated. Should these 
differences seem to warrant the establishment of a new Genus or Subgenus, 


* The bill ii 2} iaebu; the Uriai, 3; the cealnl toe, 2l; inner talon (along the enrre) 2}. 
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I beg to propose for it the name Huhm, latinised from HtJm, vhich is the 
common appellative of all Strigine birds in Nepal. At present I mean to 
consider it as a species of Bubo and to name it specifically NipaleHsis, it 
being found in all parts of the Kingdom. 

It tenants the interior of umbrageous woods, and by reason of the feeble 
light penetrating them even at noon-day, it is enabled to quest subdiurnal- 
ly in such situations. It preys on pheasants, hares, rats, snakes, and some¬ 
times on the fawns of the Ratwa and (ihorai. The sexes nearly resemble 
each other ; but the young every where, and the old too in the Northern 
region, are more blanched than in maturity. The bill is e{iual to the head, 
straightened beyond the cere, abruptly and largely hooked, very strong, 
and furnished with an accipitrine festoon ; its lower mandible deeply 
notched and vertically truncated at the tip ; the tomise, obtuse and free 
towards the gape—trenchant, deeply locked, and internally scarped, to¬ 
wards the point. 

The nares are placed high up aud near to the auteal edge of the cere ; 
their aperture a broad ellijise, simple, transverse, with an aspect obliquely 
to the front. 

Wings to 2 inches less than the tail; 3th quill longest; 4th nearly 
equal to it; the three first considerably and equally gradated ; 1st, to 4 
inches less the longest; the four first strongly etnarginated on the inner web, 
and 2nd to 5th inclusive, on the outer web also, remote]}' from the tips ; 
primaries two inches and more longer than the tertiaries : tlie last, as well as 
the scapulars, long and firm. Pecten complete on the 1st quill—clearly 
traceable ou 2ud, 3rd and 4th, below the emargiuation. Tail medial bowed, 
square; the extreme laterals subgradate. Legs immensely stout, short, 
and plumed nearly to the talons : exterior fore toe antagonising with the 
others, but not reversile; outer four and central, subequal in length, but 
the former much the stouter: terminal third of all the toes, denuded of 
plumes and furnished with three or four heavy scales to each toe : remain¬ 
der of the toes, hirsutely plumose. Talons, acute and large : inner fore 
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muck the largest; next the central; then the outer fore and the hind, 
vhich are snbequal; all flat beneath, and the process of the inner edge of 
central, entire. Tongue fleshy and entire. Intestines 30 to 44 inches long; 
very thick coated; considerably wider above and gradually diminishing in 
diameter downwards; at 6 to 9 inches from anal end two coecs of from 4 to 
4| inches in lengtli, each of them. Stomach spheroidal ; of considerable 
subequal thickness in the coats, which are two—an exterior thin one of 
muscular fibre, and a tiiickcr one constituting the body of the stomach, of 
granular ^ructure and gland like: the lining membrane, softish, sub- 
plicated, and easily separable. Head not small: facial disc, very small 
and incomplete : opening of the cars, very small, simple, elliptic ; 4 to 5 
eighths of an inch long. Egrets 3 to 3-^ inches long, composed of 13 to 20 
plumes, rising from the postcul and upper angle of the orbits, erigible, 
usually drooped. 

The following d<‘seription exhibits the externa! aspect of this bird. 
Above, saturate brown transversely barred and emarginated with rich ru¬ 
fous yellow; the bars and imints of the greater feathers mottled with brown; 
a clear longitudinal line of rufous yellow' down the lower or anteal edge of 
the scapulars; the disc hoary, more or less smeared with brown ; great wing 
and tail plumes apertly quadrannulated. Below while, bufl* smeared on Uie 
breast, sometimes all over, and each plume cordated or barred heartwise 
with saturate brown ; thighs lunated with the same. Bill fmd nude part of 
the toes full yellow ; edge of the eyelid yellow, dappled with browm; talons 
horn yellow with dusky points, iris brown. 1 have in my note book provi¬ 
sionally characterised this bird, as tlie type of a new genus : thus— 

Bill equal to the head, straightened beyond the cere, suddenly hooked, 
very strong, festooned ; w'ings medial, sub-equal to the tail; 3th longest; 3 
first considerably gradated ; Ist pectinated. Legs, as in J3«3o ; but the 
toes more hirsute and denuded, and the outer fore antagonising, not reversile. 

Talons very unequal, large, and acute. Egrets as in Bvbo. Disc 
and ears smaller. Tail medial, square. 
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To the above account of a bird vrhich I fancy is the largest known 
species of the family I shall add a brief description of another, that 1 
suspect is the least. 

Germs Noctca. Species new. PiotruA tubiger. Tube-nostrilled 

Noctua, mihi. 

Coloured exactly like N. Cucuhides, but with a buff patch, inclosing 
a black triangle, on eitlicr side the neck: nostrils furnished with prominent 
tubes and opened laterally at the ends of them. I.rfjngth 6^ inches; 
breadth 11 to 11|^; weight 1| oz. Such is the distinct specific character 
of this singular little bird, which would scarcely form a mouthful for its 
noble congener, just described. 

Genus Noctua. Species new ; Tarayensis, nobis. Tarai Noctua, nobis. 

Form and size as in the Noctua Cuculldides, of which species our bird 
is the palpable representative in its own region—the fomier being peculiar 
to the hills—the latter to the forest at their base. 1 notice; this fact, because 
I have proof of the very same identity of form and size, with great diminu* 
tion of intensity in the colour, in two species of Accipitcr,* which in like 
manner arc exclusively confined to the lowlands an«l highlands respective¬ 
ly ; the dark bird being, in this instance also the mountaineer. 

Colour. Above earthy grey brown, each plume exhibiting two whue 
spots disposed opposite each other and barwise. Below white broadly 
barred or cordated barwise, with pale ruddy brown. Tarsi immaculate, tail 
with 3 or 4, and wings with 5 or 6, w'hitc bars; disc whiU; for the most part, 
confined by dark brown on tlie outer and soft zone ; but the ear coverts 
distinctly barred transversely or vertically; iris straw' yellow ; feet obscure 
yellow; bill greenish horn. 

Genus Scops of Savigny.t Species new ; Sonia or golden Scops, 
nobis. Sunpa Cusyal of Nepal. 


* Aecipiter Scutarin and Aeeipiler Affinit, nobti. 

t Apud Shaw XIII. at, for Cuvisa givoa no ogreU to Ihia group, and doea not speoifj 
the naked torn. 
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Form. Bill short and wholly arched; nares small, round, with a 
swollen softish tect, and hid, as well as nearly the whole bill by bristles; 
disc small and imperfect; but larger than in Noctua; conch of ears j of an 
inch long, very small, oval, simple, protected by a double cross row of seta¬ 
ceous plumes; egrets distinct and rather large; tarsi medial, plumed ; toes 
longisb, the inner and central fores sub-equal, all quite nude, reticulate 
with 3 or 4 scales next each talon; talons sub-equal, acute, the inner fore 
subpectinated or subcultrated below; grasp of tlie foot oblique; tail 
medial, soft, square, not bowed ; wings longish, reaching within ^ to | inch 
of the end of the tail; 4th quill usually longest; 3 first moderately and 
sub-e({ually gradated up to it; scapulars and tertials long; most of the 
prime quills emarginated remotely from the tips, and their edges frayed or 
discomposed, but the first only distinctly pectinated ; plumage character¬ 
istically soft, (a strong distinction as compared with Noctua); eye and head 
largf-r than in Noctua; lives in the interior of woods. 

Habits nocturnal. Colour and Size. Above, with the whole head and 
neck, golden red, narrowly striped with black down the shafts of the plumes. 
Below,-white, touched irregularly with the colour of the upper parts, and 
finely herring-boned with black; di.se between the c) e and bill often white, 
and Its soft outer zone nearly black ; outer edge of the scapulars, white with 
black lunules; quills and tail quadricinctatc; the bands mottled and 
blackish ; hill dusky ; legs obscure fleshy grej', iris straw colour ; 7| to 8 
inches long by 18 to 1!» wide. Weight to 3 oz.; sexes alike; young, 
duller hued and vaguely marked. 

Species 2d. Letti.4, nobis. The Lnttija CusyaJ of N^pfil. 

Form mid Size. As in the last and habits the same. Colour. Above 
a tawny medial brown, striped lengthwise, blotched and vermiciilated ad 
infinitum with black; below rufous yellow, or refuscent white, herring¬ 
boned with blackish; tarsi transversely lunated or barred with the same ; 
quills and tail with 6 to 8 mottled bands of buff upon a brown ground, or of 
brown upon a bufif one; disc hoary or buff, vaguely lineated in circles with 
brown; egrets rather smaller than in the last, black variegated with buff; 
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legs fleshy grey; bill blueish bom, iris Tariable, yellow in the young, 
brown in the old birds; sexes alike. Habitat central and northern hills. 

P. S. All the above species have the inner edge of the central talon 
produced like a comb, but without teeth. The mark is obviously too 
general to be significant except in Strix where it is tootlu^d. 

27M August. 


VII.—TWO NEW SPECIES OF THE PARROT TRIBE. 

Paleornina, Vigors Gentts. PAtiEORNis? Species new; Nipalensis, nobis. 

Form. Bill large, very conspicuously arched along the ridge, at base 
much higher than long, moderately compressed with subcouvex sides and 
broad round back. Tomial line of maxilla, untoothed and unfestooned : 
hook crenulated within. Mandibula rather short; its tomial line unnotcb* 
cd and straight; its tips strongly bent up and squared. 

Cere, very small, entire, and, with the round uares, almost or quite hid. 
Wings long; 2nd longest; .Ird plus the first; all three narrowed and 
sharpened towards their points. Tail very long, typical; the two central 
plumes to 5 inches plus the rest. Feet as in Pahtomis. Orbits plumose. 

Colour and Size. Very brilliant green, somewhat shaded with verditcr 
blue on the nape, belly and lining of the wings. Tail paler than the body 
and shaded externally witli yellow; below, and the tips and inner vanes, 
yellow ; throat and a broad half collar, black ; the collar completed dorsal- 
ly with rosy red ; a large longitudinal bar of sanguine lake color down the 
shoulders, just outside of the scapulars: bill intense coral red ; iris pale 
straw ; legs' greenish grey ; talons dusky, size large, 22 inches long by 26 
wide, and 9 to 10 oz. in weight. 

Female rather less, and without any red mark on the wing. Young, 
at first, wholly green with a yellowish bill. Inhabits the Saul Forest 
exclusively, and is not known to the Parrot-tamers. 
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Remarks. This species differs from Pakomis by a heavier and more 
entire bill, as well as by the narrowing and pointedness of the three prime 
quills, in the manner of Virngo Militaris 

2nd Species. Schisticeps slaty headed, nobis. 

Form. Entirdy typical, {Pakeomis) except that I do not perceive 
any widening of the outer vanes of the 2d, dd, and 4th quills towards their 
middle. The 1st is longer than the 3d ; the former being but and the 
latter above f of an inch less the 2d; and all three have obtuse points. 
The central rectrices are 34 to 4 inches longer than the next pair. The 
tomise are very scarpt, trenchant, and, as well as the hook, crenelated 
internally. 

Cohmr and Size. Brilliant green, paler and flavescent below ; entire 
cap saturate slaty blue, confined below by a narrow band of black, which 
widens as it approaches the black throat; two central rectrices green at 
the base, blue in the middle, and yellow at the points ; the rest, green on 
the outer vane, bright yellow on the inner, and at the tips ; wholly yellow 
on the inferior surface ; a narrow subtransverse dark blood bar on the 
shoulders. Bill, above, coral red ; its cutting edge, hook and the whole of 
the lower mandible, yellow. Iris, straw; orbitar skin, slaty; legs, dusky 
green. Size, 15 to Ifiinches long by 18to 19 wide; and 4^ oz. in weight. 

Female rather less; her tail less gradated ; no blood spot on her shoul¬ 
ders. Young, at first, wholly green, and taking the colours of maturity 
slowly and gradually. 

Remark. This species inhabits the central, as well as lower, region ; 
and is constantly tamed. 

The other Psitticine Birds of Nepal arc, RodocepMus, Mpstaceus mA. 
Alexandri; all belonging to the Genus Palieomis and confined, for the 
most part, to the lower region, where (by the way) the tiny Latkan is also 
found. Afystacevs is distinguished for the flatness of the ridge of its bill, 
and for the shortness of its tail. Two or three species have been mandac- 
tured out of this one. 


August 29tk, 1836. 
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VIII.—NEW SPECIES OF POMATORHINUS. AND ITS ALLIES, 

WITH REMARKS ON THE GENUS. 

Whoever will attempt to classify half a dozen of the familiar Sub-Hi- 
malayan species, known to the people themselves by the generic titles 
G&nrd. and Bhiicura, will be, I think, forcibly struck with the profound 
truth of the adage that, “ Practise often creeps where Philosophy cannot 
soar.” 

The people generalize and unite upon the strong ground of similar 
habits and manners, joined to a certain family likeness in external aspect; 
the Philosophers specialize and divide upon the feebler basis of distinctive 
formation in the details of some one or two external organs. 1 admit the 
validity of the distinctions so far as they go, but I think they are, in these 
cases, more than countervailed by prevalent uniformity of general structure, 
and by similarity of manners; mother words, that the G&nr&s and Bhiacaris 
constitute two, and but two distinct though closely allied* genera, each 
exhibiting several subordinate but well defined modific.ation8 of form, or 
sub-genera. I have already remarked upon the general resemblance and 
particular differences of the Gdnrds or Cinclosome. Upon those of the 
BAidcurh or Pomatorhini, I shall now make a few observations. 

The essential characters of Pomatorhinus appear to me to be as follows: 

A bill considerably elongated and arched throughout, perfectly entire, 
slender, strong, obtuse, cylindrico-compressed, with broad convex ridges and 
plane vertical sid^; its tomise somewhat scarpt and locked towards the centre 
of the bill, simply opposed towards the solid tips of both mandibles. 

Short basal nares free from plumes, and closed above by a hard, arched, 
and porrect scale. Stout, ambulatory, sub-corvine legs and feet; and feeble 


* Of this dlisnee it it s strikiof proof that om et mj tpaeiet (of TimeMe) was markod bf 
an OBiamt uthority ia Eagltad, at baiag ’* bow aad timig rsletsd B CiaelMomn.”-^»t 
Beaurka ia the fieqaal. 
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bowed wings and tail—the fonder shoit and rounded—^the latter more or 
less elongated and gradated on the sides. 

Timalia and Prinia seem to be obriously sub-genera of Pomatorhmut, 
both distinguished from the generic type by a shorter and less arched bill, 
and by the rigid spinous character of the shafts of the plumage, more espe¬ 
cially on the head and neck. In both sub-genera the legs and tail are 
rather longer, and the tarsi more heavily scaled than in the generic type. 
The last member or tail consists, in Timalia, of twelve rectrices, as in 
Ciaclosoma. But in Timalia they are broader and more gradated to the 
sides; in Priuia narrower, 10 only in number, and strongly gradated 
tkroaghnul, with yet greater acctssion of length. 

The most typical sfMicies of Pmnatorhinvs 1 consider to be Erythro- 
genys (Joultlii (1831), Ferrugilatm, nobis. (M.S. 1820.) 

The following is a detail of its form and colours : 

Crateropodinx. .Sw. Pomatokiunus. Horsf. 

Species 1st. Ebythrogen i.sOoi'i.nii.—fERRUtiiLAms, or Rusty-sided, 
nobis. 

Form. Bill a third longer than the bead, perfectly entire, conspicuously 
arched throughout, strong, hard, slender, much compressed with broad 
convex ridges and jdanc vortical sides; upper mandible nearly solid, espe¬ 
cially towards the point, lower somewhat scooped ; toinim before the nares 
trenchant erect, scarpt and sub-locked, free and level w'ith the palate towards 
the tips, which last are obtuse and rather uiicqiud in length ; carination of 
the eulmen restricted but distinct. Plumes of tlie Ibreheatl and head soft; 
those of the lares and chin siibsctaceuus. Tongue somewhat elongated, 
simple, narrow, cartilaginous; its tip bifid or jagged. Wings not exceeding 
the base of the tail, ptirfectly rounded, bowed; 3 first quills regularly gra¬ 
dated in a diminishing ratio; 6th usually longest, the rest insensibly 
decreasing; the vanes of all, broad and entire. Tail sub-elongated, not equal 
to die body and neck, consisting of twelve sub-bowed, moderatdy broad 
plumes, of which the 6 centrals are even, and the 6 laterals gradated, but 
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scarcely an inch in the extreme ones. Tarsi sub-clevate, stout, anteally 
vaguely scaled, posteally, smooth and sharp. Toes medial, unequal, centrd 
fore medially elongated; laterals and hind sub-equal; last shortest but 
stoutest and sub-depressed basally, sometimes equal to tlie inner fore. 
Nails rather large, compressed, somewhat straightened and obtuse; lateral 
fores equal; central larger ; hind largest; orbits nude as in Cincloaoma. 

Colour and Size. Above olive brown, laterally together with a narrow 
band round the brows, the lining of the wiugs, the thighs, and entire under- 
tail coverts, bright rusty. Below, whire, dashed on the top of the breast 
with dusky; a hoary spot before the eye: a short dusky moustache from 
below the gape: rcmiges and rectrices internally dusky brown: tail trans¬ 
versely rayed with deeper toned lines—seemingly a generic mark : legs 
fleshy grey: bill horn colour witli the ridge darkened basally : iris hoary : 
orbitar skin smooth and deep blue: size 10^ inches by 11^, and 2^ oz.: 
bill (in straight line) 1^: tarsus Ij: central toe : hind toe-Jj. 

N. B. The sexes are alike in colour, save that the female has no 
moustache. She is rather less, too, than her mute. 

2rf Sjtecie;;, new ; Schistickps or slaty pate, nobis. 

Form, as in the preceding, but the bill rather shorter and somewhat 
more compressed; and the m ings and tail slightly but sensibly more 
elongated. 

Colour and Size. Above, together with the lower flanks, vent, thighs 
and undertail coverts, dark olive green : crown, nape and car coverts, 
saturate slaty ; lores black: from the ear coverts to the midflanks, the 
sides of the neck and the body are intense ochreous red: a long superci¬ 
liary white stripe from the narcs to the shoulders: below, from chin to 
belly, pure white: remiges and rectrices, internally dusky : tail, niyed as 
before: bill bright orange yellow with a blackish base above : iris hoary: 
orbitar skin smooth and slaty legs fleshy brown with yellowish horn 
nails: size of the last, but measuring rather more in extent owing to the 
cause above mentioned: 11 inches long by 12^ wide, and 2^ oz.: bill If: 
tarsus 1}: sexes alike. 

w 
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3d Species, new ; Ruficollis, rusty iiiiped, nobis. 

Form less typical, the bill being shorter and straighter than in either of 
the foregone, obviously leading towards Timalia. Colour and size, olive 
green, paler and shaded with white on the breast and belly, and merging in 
pure white on the chin and throat r a broad rusty band round the back of the 
neck: lores and ear coverts conflueiitly blackish: a superciliary white line 
from the brows to the nape: no transverse rays on the unbowed tail: bill, 
sub-orange with a blackish base: legs plumbeous: iris variable, sanguine, 
brown, or hoary: size small ; 8], by inches, and I oz.: bill 1: tarsus : 
central toe |: hind toe i : si'xes alike, but female rather less. 

Sub-genus, Timau.\. 4lh Species, new ; JVij'alen.sis, nobis. iNipalese 
Timalia, nobis. 

Form. Bill assimilating closely with the last named species, but 
stronger and straighter; equal merely to the head in length, subarcuated 
only, but distinctly so, and jicrfectly entire. Cultncn rather more cariaated 
between the nan's, the tect of which is less iiard and less arched than in 
the typical Pmnatorkini. Rictus more strongly bristled. Shafts of the 
head and neck-plumes, spinous, as in Cinclmma seta/er (nobis). Legs 
stronger with more distinct scales; another ap]>roximation to Cinclosoma. 
Tail equal to the whole body and bill, consisting of 12 broad, and straight, 
but frayed, feathers, the extreme laterals of which are gradated by half the 
entire length of the tail, or doubly as muck as in the foregone species. 

Colour and Size. Almve, with the flanks, thighs and under tail coverts, 
brown ; paler and more olive beneath than superiorly . Below, from chin 
to breast, rufescent; from breast to vent, albescent; and both shaded with 
a tinge of the colour above. Entire cheeks, pure white: iris, hoary blue : 
bill and legs, dull dkrk plumbeous: the whole plumage black shafted : 
the outer vanes of the prime quills paled: sexes alike: size 10 inches by 
10 , and 2^ oz: hill 1: tail 5: tarsus • central toe : hind 

3th Species ; Pellotis, brown ear, nobis. 

Characters, extremely similar to those of the last, but returning 
towards the typical Pomatorkini by its shorter and rayed tail. 
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Colour and Size. Above, dull olive green, inclining towards brown : 
thighs, vent and under tail coverts, the same but paler: cheeks, concolorous 
with the body: ear coverts, darker and brown: below, white, tinted with 
rufous towards the head, and shaded with the colour of the thighs and 
vent, towards them. Bill above and towards the tip, blackish: below, 
pure plumbeous; legs, pure plumbeous grey: iris, hoary: whole plumage 
black shafted, as in the last, and similarly spinous: tail closely rayed 
across: size of the last but not measuring so much in length, owing to 
the shorter tail, 9 inches by 10, and 2^ oz.: bill 1^: tarsus Ig : central 
toe : hind toe : tail 4: sexes alike. 

6lli Species. Subgenus, Prinia ? Suva, nobis. 

Character. Bill scarcely equal to the head, perfectly entire, strong, 
obtuse, inclining to an arcuate form, subdepressed as far as the nares, 
cylindrico-compressed beyond them. Culmen carinated half way, acutely 
convex ; tips of both mandibles obtuse ; that of the upper longer and 
inclining over the lower. Tomi® erect, trenchant, remote from the palate, 
and interlocked throughout. 

Kares medial, halfway from gape to tip, liinato-clliptic, and shaded 
above by a small nude subarched scale. Rictus rather wide and strongly 
bristled. Plumes of the forehead rigid. Nape furnished with several long 
slender hairs. Tongue carlilaginous, simple, its tip bifid or jagged. Wings 
rounded, rather feeble, not bowed, 5th and 6lh quills usually longest and 
exceeding the tertiaries by % an inch. 

Tarsi elevated, stout, crossed by three or four scales. Toes iiiedial, 
compressed, outer connected to the joint, laterals and hind subcqual ; last 
stoutest but not depressed ; nails rather aeute, hind one much the strong¬ 
est. Tail very long and vvedgcil, consisting of lo narrow, fcijblc plumes 
w'hich are greatly and equally gradated throughout. 

Type and species new I PuiM v? crimger, nobis. Suva ckimoer, nobis. 

iS’uyaofthe Nipalcse. 

Form, has been detailed above. Colour ami Size. Abon, dii.>ky 
brown, darker ou tlie cap, paler on the tail. Below, rufcscciit yellow. 
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ehadecl on the breast and Danks with tlie colour of tlie superior surface ; 
lining of wings, and quills internally towards their bases, buff. Bill dusky 
or black ; legs fleshy grey ; iris brown : sexes alike ; female smaller, and 
her tail shorter: size of the male. 8 inches by 7 : tail 4J : bill f : tarsus 
: central toe | : hind toe, plus g. 

General Remarks. The wliole of the above species are distinguished, 
iu cuinition, by hard, entire, compressed bills, feeble wings, gradated tails, 
and stout ambulatory legs and feet. The structure of their stomachs, intes¬ 
tines and longues, too, is similar, as are their food and customary haunts, 
(’oinparing the Pomalorhini proper with the Ciiiclosomw, I can perceive 
no essential diffenTH’e of structure except in tho bill ; which however, is 
marked ; nor any in the manners of the two, except that the former take 
somewhat more vegetable food and adhere to the forests ; whilst the latter 
scarcely ever touch berries, never grain, and adhere to the bushy downs and 
skirls of the forests. In searching for their food, the CMnsema make a free 
use ol their legs, like the Rasores; the Pomatorhiui proper and the Titnaliee, 
as fire a use of their bills, in the fashion of Vpupa.* The Cinclosoma are 
more gregarious than the Pimalorhiui; the Pomalorhini than the Tiaudiee; 
and the 7 imatiie tlinu ihe Priniie \e\ Siii/tr ; which last are solitary and 
silent. The otluTs are almost e«]ually noisy ; and all of them more or less 
gregarious. All save the Siipm have a wide range tlironghoiit the hills, 
which, however, they never quit. The Atyrt* seem almost confined to the 
Central region. 

Of tiu' Sui/a' the favourite site is those upland downs which are scat¬ 
tered with brushwood. Owing to the feebleness of their wings, they need 
the shelter of low trees and shrubs. But they are almost perpetually on 


* llicsim to me aingulitr that Dr. Horbfikld did aot compare bit Pnularkimu witli 
Vpnpa or Proatraps reliier than with Cisspru. Tho bill of Pnuittrhiiuu, like that of 
Vpupa. is a eotunioo coarae inatrumeot, fitted for digging; vhilet that of CimprU it eiqnititely 
delicate in all ita detaila; and, like the bill of Trockilus, ia remarkable for die deep inter- 
lockieg of the tomiie. The vary appmitt ia tha charactaristie of the hill of PamuUirkmus. 
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the gronnd, seeking their food there exclusively. Small scaled insects are 
their favourite food, with larrse and their eggs ; next, grubs and caterpil¬ 
lars.* Berries they seldom touch; never grain, nor hard seeds, nor con¬ 
sequently, gravel. The Pomatorhini and Timaiiat have, essentially, the 
same habits ; both being distinguished from their Cinclusoma by their non- 
graminivorous diet, and avoidance of tlie deep forests; unless the characters 
of Prinia, as of Cinclosoma, Pomatorhinus and Timtdia, want emendation, 
our Suya can scarcely belong to the sub-genus Prinia. But I entertain 
a confident expectation that the alleged notch in the bill of Prinia, as »ell 
as the stated feebleness of its tarsi, will be found to be the exception and not 
the rule. The Suye are calculated to remind the student, in various ways, 
of Malurus, Megalurus and Synallaxis, as well as of Prinia. Their strong 
entire bills, elevated powerful legs, and terrestrial habits, are, however, 
their preponderant characteristics, and those which induce me, with the 
subordinate peculiarities above detailed, to consider them as a snbgcnus 
of Pomatorhinus, having first referred the latter to the Crateropodimr. 

The more general characteristics of the whole of our birds are exceed¬ 
ingly well given by Mr. Swainson (Northern Zoology. Aves. p. 150) as 
those of the Crateropodine or long-legged Thrushes—a very natural and 
useful aggregation of birds in my judgment. Dr. Horsfield was disposed 
to refer Pomatorhinus to the Tenuirostral Cinnyridee; and it has been 
actually disposed among the Meliphagida! Yet it is one of the most 
terrestrial o( the whole order of Insessores; feeding exclusively on ground 
insects; and bearing a very close relationship, both in the structure of its 
bill and in the manner of using it to procure food, to the Genus Upupa ,'t 
which latter, all terrestrial as it is, has been classed with the Certhiadte / 
Compression, entireness, and solidity, in a slender rostrum are carried to 
the climax in Upupa: but the gradual accession of these attributes may 


* Theipecies nbicb fnH|aeBt tbe gnu »ad low vegetetioo : not tbe urboriti kiodi. 
t The common fioopoe ii a fimilitr tenuit of onr lawn from September till May; bat ii 
aever leea in Nepal proper daring the hot and rainy month*. 

X 
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be distinctly traced through Cinclosoma and PomatorktHui. Timdia, 
again, has been removed by systematists, toto ceelo, from Pomatorhimu 
and from Prima: and yet there can hardly be a question that Timalia 
forms a sub-generic link, uniting the two, and also connecting the genus 
Pomalorhinus with the genus Cinclosoma. I possess a series of Poma- 
torkini. Timalia;, and Cinclosoma, which blend insensibly with each other, 
at the same time that they collectively exhibit, in a striking manner, the 
general attributes of Mr. Swainson's Crateropoduia. 

August Wlh. 


IX.-NEW SPECIES OF MOTACILLIN.E. 

WITH INDICATION OF A NtW GENUS BELONGING TO THIS SUB-FAMILY. 

SylviadjE. Motaltllin.e. Sub-Genus, new; Dahila nobis. 

Tgpe, Dahila Docilis, nobis. 

, No. 439 of the new' scries of Specimens and Drawings in possession of 
the Zoological Society of London. 

Tlie birds of this genus in both structure and habits are a perfect com¬ 
pound of Turdus and Motacilla.* The bill in all its details, and the feet 
are Merulo-motacilline, but with a more decided leaning to the Thrush than 
to the Wagtail. The tarsi are stronger and more elevated than in either 
genus, the thumbs broader and the nails more acute. The wings arc shorter 
than in either genus, and exhibit the form and proportion seen in Enicurns: 
that is, the 3lh quill is longest; the 1st and 2d abruptly; the 3d uud lih 
slightly gradated up to it; and the tcrtials (nott scapulars) arc short, broad 
and fine. The tail composed of 12 feathers, is shorter than in Motacilla, 
longer than in Turdus; its six lateral plumes arc considerably gradated from 


* Rrgirding the two genera in the large aenae, or aa emblematie of tbe reareolire aub- 
familiea, anil not naereiy aa genera. 

t It is the tertiali, not the acapnlara of MelaeUh which are elongated, notwilhstandiag 
the general doctrine of hooka. 
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below; its six centrals even, and its form sub-cuneate. The general structuie 

of these birds is robust and nearer to TVrrfiMthan to MalacUla; but the pied 
plumage and habit of flirting the tail, are borrowed from the latter genus. 

The song is the Thrush’s: the murary and arboreal nesting, rather 
Meruline than Motacilline. And so, too, the non-migratory habits; 
for the Wagtails proper leave us at their " appointed season,” whilst the 
riirushes, (like the Euicuri) are permanent. Many of the Wagtails, so 
long as they stay, familiarly occupy our gardens and lawns, seeking tlieir 
food exclusively on the ground, and using the bushes only for shelter, but 
without perching. These, excepting the last peculiarity, are the manners 
of our Dtthila which, like Motaeilla, has an almost exclusively animal 
diet, seddom and only from necessity eating berries or unripe vetches and 
such comparatively soft vegetable substances. So far, then, there is a 
greater leaning to Molaeilla than to Turdts, which latter is freely bacci- 
vorous: Nor do the Dahils wholly avoid the open banks of streamlets; 
for r have seen them tliere in company with the Wagtails. But their 
usual protected and arboreal site, with their free habit of perching, are 
decidedly moreTurdine than Motacilline. The Dahils, however, dislike 
and avoid llu? iiilerior of woods, to which the Thrushes are partial; 
and the former are less permanently, or (to speak nicely) more fitfully 
upon the ground than the latter. The usual food of the Dahils is 
grubs, worms, beetles, grasshoppers, crickets and their consimilars, 
tenants of the surface or subsurface of the Earth. Rarely, in winter, 
they take unripe vetches and such like; but never gravel, nor sand, 
nor the hard seeds which the former help the digestion of. The 
Dahils, if found in the wilds, tenant meadows and grass land, provided 
with brush-wood; but they are no where so common as in gardens 
and on lawns, which they enliven, in spring, by their song, and, at 
all times, by their vivacity and familiarity. They move quickly on the 
ground, yet perch flrmly and readily, frequently watching for tlieir prey 
on a low twig to which they return as soon as they have beaten it to death 
on the ground. They never seize on the wing. 
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When cattle pass their way they will partially attend on the herd 
descending occasionally from their perch to snap up the insects and 
grubs brought to light by the act of grazing. The DahUs are perpetually 
in motion, and raise and depress the body with flirtation of the tail, exact¬ 
ly in the Wagtail manner. Their habits of society, in respect to their 
own kind, are solitary or nearly so; except in the breeding season when 
these monogamous and attached birds steadily unite to rear and defend 
their young. The female usually lays 5 spotted eggs, bringing up from 
3 to 4 young ones; and but once a year, unless the first brood has failed or been 
rifled from her. The nest is carelessly made of grass, but is always placed 
in a secure and sheltered position, commonly a hole in a wall, sometimes the 
interior of a low thick prickly plant. The Dahil is one of the boldest and 
most docile of birds; and is perpetually caged both for his song and his 
pugnacity. Few of the Thrushes hare a finer note; nor is it degraded 
by apish tricks of imitation, though this intelligent bird will lend its 
courage for the profit or amusement of its keeper. In the spring the 
male Dahils are perpetually challenging each other, and no sooner is the 
defiance of one uttered than it is answered by another. 

The professional bird keeper, availing himself of this propensity, takes 
out his tame male on his fist, and proceeds to the nearest garden or grove. 
The bird, at his bidding, presently challenges; the wild one immediately 
answers: the former is then slipt, and a desperate contest ensues between 
the two, during which the fowler readily secures tire wild bird, with the 
tame one’s assistance; for, the latter will deliberately aid his owner’s pur¬ 
pose, seiziug the wild bird, at the critical moment, with both claws and 
bill and retaining it till his master come up, in case it has not been so much 
exhausted by the previous contest as to be disabled from flying away upon 
the man’s approach. Fighting the tame birds is a favourite amusement 
of the rich ; nor can any race of game cocks contend with more energy 
and resolution than do these singular Motacillo-Meruline species. 

JHdkatiam of generic character. Bill, feet, and habit of body, Meruline; 
tip of the lower mandible, vaguely recurved and notched: tarsi high. 



NEW SPECIES OF THE MOTACILLINiE 


189 


Stout, and nearly smooth •, the thumb, nearly equal to the inner fore toe and 
sub-depr^sed : the nails acute. 

Wings, round-acuminate; 5th longest: Ist and 2nd greatly, 3rd and 
4th trivially, gradated: the tertials, short, firm and composed. 

Tail, 12, Bubelongate, firm, erigible, considerably gradated on the sides. 

Nape frequently furnished with a few slender hairs. 

The above character has been composed with special reference to the 
two genera Tardus and Molacilla ; and upon the assumption that our 
Genus be referred to the Motacilline Sub-family of the Sylviada. 

Species, new; Docilis, nobis. 

Colour and Size. Head, neck and breast, with the body above and 
the wings, blue glossed black : a broad neutral stripe throughout the whole 
length of the wing : the body below and the 8 lateral tail feathers, pure' 
white: bill and legs, black : iris dusky brown : 8^ to 9 inches long by 
11| wide, and 1^ to oz. in weight : tarsus : central toe {-■ : hind 
toe : its nail : tail 5 -]. 

.Sexes alike. The young have the breast ruddy and the glossed black 
parts of the upper plumage: at first, olive brown, then blackish, slaty and un¬ 
glossed, including the breast: their feet are slaty, and their bill dusky brown. 

2nd Species ? Motacilla variegata Auctorum. 

3rd Siteeies? Turdus solitarius Auctorum. 

Genus Motacilla., Sub Genus, Enicurus, Tem. 

Species, new; Schistaceus, nobis. 

Form, as in Maculatus, but somewhat less in size. 

Colour. Head, neck, back and flanks, dark slaty blue: cheeks, throat 
and a very narrow band round the bill, jet black: a white frontal band 
above the last from eye to eye: whole neck and body below, with the 
rump and upper tail coverts, white: wings and tail precisely as in 
Maculatus, save that the blanching of the alar quills at their bases is more 
extended and reveals itself like a speculum on tbc primaries. Bill, legs, 
and iris, as in Maculatus, and indeed in all the other species; for I know 

Y 
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not one which has not white feet, a black bill, and brown iris. Sexes alike, 
very nearly allied to Velalus Temminkii. 

2Hd Species. Fcliginosus, nobis. 

Size and form, as in Maculattts. Head, neck, back and breast, 
dusky, or sooty brown: lower back or rump, and Irody below, white: 
wings and tail, bill and feet, as in Maculatus; but the black hue less pure 
and jetty. Sexes alike. 

3d Species:. Immaculati’s, nobis. 

Form as in Maculatus and coloured exactly similarly, save that the 
breast is white, and the mantle immaculate. Size not larger than Scouleri, 
allowance being made for the long and tj'pir.al tail of our species. Sexes 
alike, and bill, feet and iris, as before. 

Itemark. The discovery of iSVo/tferi proves that ‘tail forked’ is a dubi¬ 
ous mark of this genus, or rather subgenus, for such only is the value of the 
group. Very nearly as it is affine<i to Molacillu, I should distinguish it, 
chiefly, by its lunate nares nearly closed by an unarched membrane, its 
gradated wings with short tertials, and its bristly gape. 

TJie tarsi are higher and smoother, but not more slender, than in Mota- 
cilla proper, several species of which have similar claws. 

Genus. Motacilla Auctorum. 

Subgenus. Budvtes Cuvier. 

Species, new; Calcarata, nobis, closely allied to M. Ncglecta. Obvi¬ 
ously distinguishable from the typical Wagtails by the shortness of the tail, 
the superior height and strength of the tarsi, and the longer, stniighter, and 
extremely acuminated nails ; the hind one of which is longer than its toe, 
and, in our species, as nearly straight as may be, 7:^ inches long, whereof 
the tail is but 3^, extending only two inches beyond the lips of the wings. 
Expanse of wings 11 inches, w'eight less 1 oz.: bill of inch, and equal 
to head. Tarsus IJj : central toe -j j: hind : its claws Above 
the flanks, grey slaty: below, bright yellow: a yellow line on each side 
the head, above the eye, from bill to nape : wings, C central tail feathers, 
and upper coverts of tail, black; tlie great coverts of wings and the alar 
plumes, very widely margined below, and also tipped with white: the 
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6 lateral rectrices, much blanched, increasingly to the extremes which are 
nearly all white: legs hlack : bill horn grey: iris brown. Female consi¬ 
derably less: inches long: similar to the male, but more dully coloured, 
and the alar and caudal black plumes of the male, brown in her. 

Motacilla Proper Species, new; Aeboides, nobis. 

Thcoriental aualogueof Alba, cui simill.; but clearly distinguishable by 
its white throat, its completely black neck, and the greater blanching of its 
wings which, when closed, show nothing but white, except on the tertials. 

Colour and size of mature nude. Forehead, checks, and throat, white, 
divided by a narrow black line from the gape. Back of the head, 
with the whole neck, breast, shoulders, body above, and 8 central 
tail feathers, jetty; 4 lateral caudols, with the body below and great¬ 
est portion of the closed wing, white: quills black internally, and 
apertly so on the tertials which, however, have very broad margins 
of white: bill and legs jet: iris brown: 8 inches long by 11^ wide, 
and less; 1 oz. in weight: tail 3|: tarsus -J--J: central toe ; hind 
: its olaw : wings ‘i| inches short of tail. Amidst all the changes 
of plumage to which this species is liable, 1 still think I may safely say 
that the female (like the young) is slaty above, and white below, with a 
black gorget on the breast, and a blackish zone round the checks : wings, 
mostly black brown, with a narrow white edging. 

Remark. By comparing the proportions of this species with those ol 
Cakarata, the characteristic difference of structure in Molacilla and 
Budytes may be at ont;e perceived. 

I am answerable for reducing Enicurus and Budytes to the station of 
Sub-genera; but, their internal structure, their habits and manners, arc 
BO similar that I cannot imagine the small discrepancy of external structure 
can want generic division. Certainly, however, there is this difference in 
the manners of the Enicuri, as compared with the MotaeiUa, that the 
former love the sheltered rills; the latter, the open streams; and the 
respective formation of the wing in each may be relative to those opposite 
habits. Through Enicurus and our BakUa, we are led easily from the 
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Wagtails to the Thrashes; and it is veil worthy of notice that the two 
former have wings of exactly the same construction. 

With regard to Budytts, much as .its lark-like claws prepare us to 
expect some peculiarity of manners, I have tailed thus far to perceive any, 
as compared with MotacUla proper.* 

In place of the ‘ unguis posticus arcuatua of the generic character, I 
should read ‘ nails (all) straightened, slender, very acute: the hind one 
equal to its digit or longer V 

In our Dahila, also, the nails are acute; but they are strong and curved; 
and the very slight but perceptible depression or flatness of the soles' of the 
feet distinctly indicates the perching and meruline propensity of Dakila. 

The bill of Dakila, as compared wHh that of Turdus, is scarcely so 
thiek, rather more depressed at the base, and rather less convex forwards 
upon the ridge ; and the tip of its lower mandible shows evanescently the 
recurvation and notch so conspicuous in many of the Lancidte, and distinct 
though fainter in some of the Muscicapids and even of the Sylviadee. But 
these distinctions are all nice; and the general and effectual character of 
the bill of Dahila is Turdinc. So too that of the legs, though here the 
superior height and strength of the tarsi with the depression of the thumb, 
and acuteness of the nails, are palpable distinctions. 1 have not noticed in 
either MotacUla or Turdus, the nuchal hairs of Dahila, and which with tlte 
strength of the tarsi seem to intimate a Crateropine tendency in our genus, 
harmonising wdl the shortened wings and gradated tail of Dahila, as 
compared witli the genera to which it is related by affinity. 

Nepal, Sept. 1936. 


* Thou mach however may be said with troth : that the ahort-clawed Wagtails ofteo fre- 
qnent lawns and meadows; die long-clawed, seldom or never ; and that the foot of the Utter is 
admirably suited to snpport the birds upon the moat yielding and semi-fluid sand-banks, or 
the precise situations to which they are almost limited. 
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Bv Captain P. T. C A UTLEY, 

JSuptrinte^dent DttAti Canalt 
AND 

HUGH FALCONER, M. D., 

Superinttndettt Botanical Gardmt Sehdranpur. 


We are now enabled to record another new form in fossil zoology drawn 
from the rich deposits of the Sivalik hills. In a preceding article wc 
have noticed a new feline extinct species, of dimensions approaching those 
of the existing Tiger; in the present oirc, we shall endeavour to charac¬ 
terize another member of the same family, of the genus Vrsus, essentially 
distinct from existing or extinct species in some prominent points of its 
osteology, and remarkable also for large size, like some other of its asso¬ 
ciated fossil contemporaries. 

Our knowledge of the species is derived from two fossil specimens. 
The one consisting of the right half of the lower jaw mutilated at the 
symphysis, and ascending portion of the ramus, exhibited in Fig. 2, gave 
us the first idea of a new animal. The other. Fig 1, a subsequent acquisi¬ 
tion, is a superb specimen of tlie head, which although a good deal 
fractured, is at the same time so well preserved in its principal features 
as to give little difficulty in determining the specific character. The three 
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rear molara are perfect on one side and but little damaged on the other. 
Both canines are present, and that of the right side is entire. The alveoli of 
the false molars and incisors arc distinct, although the teeth are wanting. 
The only considerable deficiencies are in the posterior and lower parts of 
the occiput, both zygomatic arches, and in the lower end of the nasals, where 
a fissure extends across the face, on both sides towards the orbits. 

The chief peculiarities of the fossil are to be found in the teeth, 
which are constructed more after tlic type of the higher Carnivora than any 
other described .species of the genus. Before entering upon these it will be 
convenient, for comparison, shortly to refer to the dentary system of the 
Bears generally. 

The number of the teeth varies more in the diflierent sjiecies of the 
Bears, than in any other genus of the Curuivora. The incisors, canines, 
and the three posterior molars are constant in both jaws, in all the species. 
The false molars are subject to great variation. They are usually enlirtdy 
wanting* in the upper jaw of the [Irsus spelwus, or large fossil Bear of Eu¬ 
rope, while in other sjiecics they amount to three on either side. The same 
variation holds in the lower jaw. In the 1‘rsus labiatus^ there are four false 
molars on each side, while in the Vrsus spelceus there is generally but 
one present: so that while the number of teeth in the former extends in 
both jaws to 42, it is commonly reduced in the latter to 30. This irregu¬ 
larity in the number of the false molars, exists to a certain extent in differ¬ 
ent individuals of the same species. In one skull of the Vrs^i Tibelianus 
iij our collection, which belonged to an old animal, there are three false 
molars in the upper jaw on each side; while in the skull of a younger indi¬ 
vidual with unworn teeth, there are but two. In another skull, there are 
no false molars on the left side, while there is one on the right side: there 
being at the same time three false molaiw on either side of the lower jaw. 

The characters depending on the form of the teeth are very constant 
in the genus. The carnassier or ante-penultimate molar, in the upper 


* Cuvier, OnemoDi Fouiln, lorn. 4. p 3Si. 
t Tbit ii ooDiUnt is serenl tkulli in oat calleotioa. 
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jaw, has but two lobes or points, along its length; and the tubercle of its 
inner side is placed opposite the rear lobe. The two rear molars are 
oblong, and the last one has the additional dcvelopement of a crenulated 
spur or heel. The higher Carnivora differ widely in tlicse characters 
from the Bears; their camassier teeth being three lobed, and the tubercle 
of the inside being placed forward.s, as in the Cats and Hyaena; while the 
rear or tubercular teeth are reduced in number, and are rudimentary. 

We shall now proceed to the teeth of the fossil, which in many respects 
deviate from the type of the genus, and ajiproximate that of the more perfect 
Carnivora. Along wdth the dimensions we annex those of tlie Urnu 
Spelceus and Ursus Tibetianus for comparison.* 



Urmt 

Urmt 

Vrm 

Molart, Upper Juw. 

Sivaiensit. 

Spelieat. 

Tibetiannt, 


Inch. 

Metre. 

Inch. . 

Metre. 

Inch. 

Metre, 

Length of last molar. 

i.i 

.020 

1.84 

.040 

1.1 

.028 

Width of ditto, . 

1.2 

.03 

a • • • 

a « • • 

0 (! 

.016 

Length of penultimate ditto, . 

Width of ditto. 

1.2 

.03 

1.23 

.031 

o.a 

.02 

1.2 

.03 

• . . • 


0..'i5 

.013 

Length of antc-peaultimute ditto, . 

1.3 

.032 

0.U3 

.021 

0.3 

.012 

W idtii of ditto, . 

0.8S 

.022 

.... 

.... 

O.Oii 

.008 

Molart, Lower Jaw. 







Length of last molar. 


• tee 

1.03 

.020 

0.(15 

.01T 

Width of ditto, . 


• * * * 

• • • a 

a . . • 

0.4B 

.012 

Length of penultimate ditto. 

l.l.> 

.020 

1.30 

.032 

0.0 

.02 

AVidth of ditto, ..... 

0.10 

.010 

.... 

a . a a 

0.45 

.011 

Length of ante-penultimate,. 

1.3o 

.033.1 

1.32 

.033 

O.H 

4)2 

Width of ditto.. . 

. . . • 


• • • • 

.... 

0.38 

.005 

Length of last false tiiuiar, .. 

0.0 

.023 

• • ■ * 

a a a a 

0.4 

.01 

AVidth of ditto. 

0.3 

.012 

. . . # 

aa aa 

0.25 

.000 


The incisors as indicated by the alveoli were <S, and the external one 
of each side larger than the others, as is u.sual in the family. The canines 
are of great size. The right one is entire: its point is u.mi off, indicating 


• In the Oisemens Fossilee, Cuvier does not give the dimensions in width of the teeth of 
the Vrtut SpeUeui, W e have to regret this omission, as one of the most marked characters about 
onr fossil is the great width of the molars; and we have no other sonrea to refer to regarding 
the I/rsHs SpeUeut, besides the Ossemens Fossiles. 
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the animal to have been more tlian adult, and there are also stripes of wear 
both on its posterior and inner sides. It is 1.4 inch in anteroposterior 
St the base, and 1 inch transversely. The socket of the first 
false molar is close behind the canine, that of the second is near the 
anterior one, and the tooUi appears to have been two fanged. Tliere can 
have been no other false molars besides these two, the sockets of which are 
close together, and occupy the interval between the canine and carnassier, 
which is inconsiderable for the size of head, being but 1.2 inch in length. 

The three rear molars present marked peculiarities. The antepenul¬ 
timate or carnassier is of very large size; it slightly excet-ds both of the 
rear te{;th in length, and is about half an inch longer than the correspond¬ 
ing tooth of the f’/ws Instead of having but two points like the 

rest of the Bears, it has three, the anterior lobe being well developed as 
in the higher Carnivora ; and the tubercle of the inside, inslead of being to 
the rear as in the other species, is advan<-ed forwards opposite the middle 
lobe. It has altogether a great analogy with the corresponding tooth of 
the Hya?na. The teeth of the opposite sides are unequally worn. 

The two rear or tiihereulur molars arc also marked in their form- 
Instead of iK-ing oblong, as in all the other species, with their length 
greater by a third than the breadth, they are stjuare in our tbs.sil. The 
]ieniiUimatc, if any thing, is longer tlian the rear one, the reverse of which 
hold.s in the rest of the genus. It litis two tuliercles at its outer side as 
ill otlier species; at the inside it is somewhat shortened in length, and the 
cleft between the tubercles is nearly obsolete, so as to give the appearance 
of one large tubtTcle. In this respect there is a remote analogy with the 
corresponding tooth of the Bog, and a deviation from the usual type of the 
Bears. The last tubercalar is as contrasted in form with that of the other 
species as the carnassier tooth is. At its outer side there are two tubercles 
to the crown smaller than in the pennltimate, as is normal in the genus, and 
at its inner side a ridge indistinctly divided by three slight furrows. There is 
no heel to the tooth: The crown is square, and the only part which can be 
considered as representing a heel or spur is a fiattish disk at the inside, 
alternate with the posterior outer tubercle, and partly opposed to the rear 
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portion of it. None of the rest of the Bears have the last tubercular in Uie 
upper jaw square, or without a crenulated spur added on to the rear of it. 

Our specimen of the lower jaw. Fig. 2, is deficient in the incisors and 
iu tfie protruded portion of the canine. It is broken off, just where the 
latter emerges from its socket. The section of the imbedded portion of 
the canine gives 1.6 inch of vertical dimension and .65 transversely. The 
molars are six in number. The two anterior false molars and the last 
tubercular have dropped out, but the sockets remain unobliterated. The 
anterior false molar was close behind the canine, and there is not space 
for another to have been inserted between. The second was close to the first 
and almost in contact with the third false molar. This latter, like the 
camassier of the upper jaw is of Iaq;c size, compared with the same tooth 
of the other species, and distinctly three lobed; which is another peculiarity, 
and further supports the analogy shown by the upper camassier with the 
Hyaena, to the second false molar of which it bears a considerable 
resemblance. The anterior and posterior lobes are small, the middle point 
being chiefly developed. The antepenultimate or camassier is so defined, 
as to give no indication of form to notice except its length. I'lte jmnulti- 
mate or first tubercular molar is oblong. It is broader for its length than 
generally holds in the genus, and the crown less complicated with tuber¬ 
cles. Of the rear tubercular, the socket alone remains, the tooth having 
fallen out. It is situated with considerable obliquity to the rest of the 
series, in the root of the ascending portion of the ramus. The alveolus is 
inconsiderable, and the tooth appears to have been comparatively small. 

The teeth in the fossil appear to have been thus: incisors -|:| : canines 
: false molars -I;!: cheek teeth : in all 38. 

The size and form of the head bear out the specific distinction established 
by the teeth. No Bear, fossil or recent, attains the enormous size of our 
fossil, except the Vrstts spelteus, and the absence of any bulge in the 
forehead above the orbits at once distinguishes it from the latter. The 
mutilafion of the cranium at the occiput, prevents an exact comparison of 
the length with that of the Ursus speUeus. In the tables of the Ossemens 
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Foiisilcs,* an adult Bpecimen of the latter measures 17.9 inches from the 
incisivcs to the occipital crest. The fossil cranium although mutilated at 
flic occiput, measures 17 inches: with tlie deficient portion restored, it 
would probably measure 19 inches. The facial half of the head, from the 
post-orbitary'processes to the incisiyes, measures 9.3 inches; and in almost 
a!l the Bears the cranial portion is longer than tlic facial. Supposing this 
proportion to hold in our fossil the head would be more than 19 inches, 
and exceed that of the Vrsvx spi laus. 

The form of the cranium in profile is shown in Fig. 1. The most 
striking feature is the almost rectilinear outline, and absence of any 
notable curvature. From along the nasals to between the intraorbitary 
processes is almost a straight line. There is but a trifling degree of con¬ 
vexity from that backwards: and the sagittal crest rises in a very promi¬ 
nent ridge above the parietals. No species of Bear has so straight a 
cranium. The Vrsus xfjcltpns is chiefly characterised by a bulge of the 
forehead above tlie root of the nasals. The only species which at all 
approaches the fossil in profile is the white Polar Bfear, (Trxus tnarUiinns. \ 
But besides the great diflercnce of size, the latter has nothing of the salient 
sagittal crest, which is so prominent in the fossil; all the other Bears have 
more or less convexity of profile. 

Exclusive thcrcfo!‘e of the teeth, the size and cranial outline would 
suffice to cslublisli the fossil, as a distinct species. The other peculiarities of 
the head arc these. The frontal is very broad, althonuli an accidental 
indented fracture on the brow takes off from the ineasurcineut. The t»rbi(s 
liave considerable obliquity, and large size, the depth from the postorhitary 
process to the malar margin being 3.1 iiiehcs. Their anterior margin only 
advances to above the posterior surface of the rear molar. Tiie temporal 
ridges are but slightly marked and meet at an opiMi angle as in the Vmus 
spel^m. From their commissure backwards there is scarcely any sink, 
the sagittal crest starting with great prominence from the parietals. The 
crest is not complete in its whole length, being broken off obliquely towards 


• Tom. 4, p. UM». 


t Oitemen* Fustiloi, toiu. 4, lab * * Fig, 
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the occipital. The parietals swdl out backwards and downwards. The 
craual cavity appears to have expanded much laterally, towards the occiput, 
which is broken off. The temporal fosse are of great depth and extent; 
the zygomatic arches on both sides are wanting; judging from the depth of 
the tempord fosse they must have been of great expanse. The malar 
apophysis comes off low and is 2^ inches in height. The nasals are partly 
removed by a fissure in the fossil extending across the face. They appear 
to have been rather long and the external opening of the nostrils to have 
been much shorter and less oblique than in the Ursus spelam. The muzzle 
is broad and obtuse; being about one-fourth of the length of tlie head, and a 
little wider than the interorbitary portion of the frontal. In this respect it 
resemble the Vrsus labiatus. The palate is strongly arched both longitudin¬ 
ally and transversely: the greatest depth from a line across the worn molars, 
to its surface, being 2.3 inches. The horizontal plate of the palatines, 
hardly extends an inch beyond the rear molar; whereas in a head of the 
Ursus labiattts measuring a foot in length, it extends more than two inches. 
The palatine sinus is also proportionably narrow for the size of head. 

In place of a single suborbitary foramen, there are three distinct foramina 
nearly of the same size, placed over each other and a few lines apart. They 
are considerably advanced on the jaw, the uppermost Iming 1.6 inch from 
the m;irgin of the orbit and placed over the carnassier. It is difficult to say 
whether this is common to the species or merely an individual peculiarity. 
Nothiiig of the sort is seen upon the heads figured in the Ossemens Fossilts. 

We only know'the lower jaw by the fragment represented in Fig. 1. 
It consists of the greater part of the body of the right side, broken off 
where the canine protrudes. It is also deficient in the arlieulaling and 
coronoid processes. There is therefore little to remark about the form. 
The low'er edge has a good deal of curvature backwards, and the outer 
surface is deeply indented by a muscular hollow towards the angle. T.lie 
dimensions of the fragment are tiius : 

Estrene iragtb of the fragment... >o‘h. 

Height of jew over lit feUe molar. 2.a 

Ditto between the two reer mokra... 3 ‘' 

Greateet tbickneis at rear molar. 
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We have not yet found out or identified any bones of the trunk or 
extremities. The species docs not appear to have been abundant, as no other 
specimens of the head or teeth have been discovered, so far as ve knov, 
among the immense collections of fossil bones got from tho Sivalik Hills. 

Tlie dimensions of the cranium, contrasted with some of the measore- 
ments of the Ursus speheui for comparison, are thus: 


Dimauioiu of Cranium. 


Urna StoafeniM. 

Vreue Speleeue. 


Inch. 

Metre. 

tneh. 

Metre, 

* From the ip.cisivcs to the occipital errst.. 




17.0 

.457 

14 idth of oraoinm between post-orbitsry processes, . 


S.45 

.139 

4.7 

.121 

From the incisives to a line between diito,...._ 


0.3 

.237 

B.O 

.245 

* From occipital crest to tho same point..... 

IVidth of brow between the orbits,.. 

! 

i 

4,7 

1?t 

11.2 

.285 

Do. of mnzicle over the canines. 

Length from the alveoli of the incisors to the posts-1 

rior margin of the palate.j 

W idth of palate in the interval between the carnas-1 
aiar molars.... i 

i 

[ 

4.8 

7.3 

3.3ii 

.122 

.188 

.083 

• e a • 

• too 

• • • « 

* • • • 

• • e • 

interval between the canines. 


2.7 

.07 

• • • • 

• ••« 


* Theu two ineasiireineDU are incomplete in the fouil, from the mutilation at the occipnt 
The first or extreme length is 17 inches or .434 metres, the teoond 7.7 inch or .197 metres. 


To conclude. It follows, that there existed along with the Mastodon, 
Sivatherium, Fossil Camel, &c. of the Sivalik deposits, a large distinct 
species of Bear, equalling if not exceeding the largest known of the genus. 
Its teeth deviated widely from the type of the genus, approximating it more 
to the higher Carnivora than to any other species; the camassier teeth 
of the upper jaw connecting it with the Hysna while the tuberculars have a 
more remote analogy with those of the Dog. The size and extent of the 
temporal fossm and the prominence of the sagittal crest, taken in conjunc¬ 
tion with the teeth, show that it had a more strictly carnivorous t h a n a 
frugiverous habit. 

We have designated it Uasvs Sivalensis. 
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DAILY REGISTER 

OP TH8 

TIDES AT SINGAPORE, 

PIOM THE 

1ST SEPTEMBER 1834 TO THE 31st AUGUST 1835, INCLUSIVE. 


OBKERVEO 

By Mb. J. DIAS. 


[TUe prcMiit Regiiter wan kept in pnnnance of an order from the Honorable the Court 
of Directors, dated the 20tb rebroary, 1833, for the purpose of aiding the Her. Professor 
W hewell’s investigation of the general cotidal lines on the surface of the globe. In forward¬ 
ing it to the Bengal Government, (by whom it was liberally placed at.the disposal of the 
Society,) the Resident Councillor, Mr. Bonham, states that be is not aware what degree of 
confidence is to be placed in it; the Master Attendant having only three peons attached to bis 
office was unable to spare one for this particular duty, and was forced to employ an extra person 
who performed the task without any stipulated remuneration for his service, and was ffnally 
rewarded with a gratuity of 100 Rupees. It may very reasonably be doubted, under this ex¬ 
planation, whether the Register will prove to be of that value, in a scientific point of view, 
which might have been expecled from its ollirial character; and it is to be feared that the tenor 
of Professor hewell’s instructions and the nature of his elaborate investigation were not duly 
apprehended, if it was imagined that a mere Register made without due attention, apparently, 
even to the exact time of the daily maxima and minima,—the state sod force of t&e wind, the 
set of the current, Ac, would answer the purpose required. The official correspondence gives no 
information as to mode of taking )he observations, nor as to the fixation of the Zero-point on the 
tidal gnage—but it it aoderstood that the jetty at Singapore affords every facility on these points, 
as there is a perpendicular wall washed by the tide which never quits its base at the lowest ebt. 

Notwithstanding the evident imperfections above pointed out, the Register bat been 
deemed worthy of preservation, in the uncertainty of procuring more accurate materials, and in 
the hope that the Professor may be able to glean from it the necessary averages towards fixing the 
elements of a station so important as Singapore in the discussion of the tidal theory. It would be 
very desirable to obtain tables even of similarly moderate pretensions of the daily tides at one or 
two principalstations on the long range of coast upwards from Singapore to Chittagong, and it is 
hoped that the attention of the Executive Engineers may be invited to die subject.. All that seems 
necessary is to set up a guage at some convenient spot, and to employ an intelligent native ser¬ 
vant to read off the rise and fall, and to note the tune as nearly as he can estimate it.—Sic.] 
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ERRATA 


H, lior S from the boltom dele '• ee.*’ 

II, a fft»m Uilio, far “ w" reed i*." 

14 . ID lhi> l4il diaivniMrfi. fi»r Fiilelier* rred *' Felelinc.” 

16, Iwe U, (ur ** muUri" rred moUr.** 

XI, 11. ** I'J H iflfhee'* reed ** IX X laehet/' 

XI, 17, “cinlr” reed ‘*erch/* 

XX, 9, rrid “ fonni/* 

X!», I, ** itrirnti ImtCf.r” rr^d drerreif/oirfr in.** 

31, H, ** He S»««leutih'‘ rend * II. bivelrueii;'* 

34, 0. ** X' Vw 19''” rt nil " XU*^ Im 39" 

34 , 7, ■' iHer;:iu of furnfiiett'’ rend *' iiur^io oflht* |»oiili!riur MimI fuieqieu*** 

3i», I:*, *-reed ^'JruHtul'' 

49, X4, *'uuiforNi*' reed ** reoiftir?u ” 

59, X<i, •* hwl*’ reed *• ot.1.*' 

.•» 3 , !», “ rred “ 

I4.». Iinr I. .XiiliMM-nU’* rend f'ltiriM iiUi ** 

t44», uolr. <ri»iu ** I rftlrere|»heU’' rtud I.*-*. Miror'^N»'AM'* 

U4>, line I,, for “ iV’* reed “ Vii *’ 

157. r«ir *' Aieudiiin*' rred ** Aieudibci*." 

15H, I riU^Nliiede” rred I rint^eleMde." 

Ilih, liar II, for *‘io?rh'' r«-K'l **('oNthe.” 

ti I'riiio hblluio. It>r *'(.oiicU" reed ‘*('MNchK.'* 

173, 4 bottiMu, for ** outer iniri" reed icerr /etc ** 

ISO, t> fi'toii btdIoNi, t«>i reed '* Nerve." 

Ibl, tiiu ■ 1 >> :i, nur:U lofuoT end fetter Imei^isro. 

Hd fftr n-ed •* eruui." 

199. Iiuv .» lr»io uoltooi. hCkt eiiOViMiut eed. 

19i, X irum Luiio.ii, k'Ui erf: pul Httk* 







